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EDITORIAL 


An  Anniversary  Retrospect 


The  first  issue  of  "Irou  aud  iSteel  of  Canada"  ap- 
peared in  J'ebruary  1918,  almost  coincident  with  the 
formation  of  the  Iron  and  Steel  Section  of  the  Cana- 
dian Mining  Institute,  and  the  enlarged  character  of 
this  issue  is  intended  to  mark  our  third  anniversary, 
and  also  to  present  to  the  members  of  the  Iron  and 
Steel  Section,  on  the  occasion  of  the  .\nnual  Meeting 
of  the  Institute  in  Toronto,  a  partial  survey  of  the 
present  status  of  the  iron-trades  in  Canada. 

Two  years  ago,  the  iron  and  steel  industry  in  this 
country,  impelled  by  war,  was  approaching  the  peak 
or"  production,  aud,  although  the  trials  of  the  Spring 
of  1918,  and  the  sudden  reversal  of  oui-  fortunes  that 
so  quickly  followed,  were  yet  to  come,  the  urgency  of 
munitions  production  had  already  lessened,  and  our 
works  were  preparing  for  peace  time  production. 

It  is  now  almost  sixteen  months  since  the  Armistice 
became  effective,  and  if  we  take  into  consideration 
the  extent  of  Canadian  steel  production  in  1918, 
namely,  1,129,000  short  tons,  allow  for  the  extraneous 
and  extraordinary  impulse  of  the  war  as  shown  in  the 
record  tonnages  of  1917  and  1918 — 1918  steel  produc- 
tion reaching  1,873,000  tons — and  look  at  the  prevail- 
ing conditions  of  the  trade  after  more  than  a  year  of 
(luasi-peaee,  it  will  be  seen  that  reasons  for  solid  satis- 
faction are  not  wanting.  The  steel  production  of  1919 
reached  only  920,000  tons,  but  the  rate  of  production, 
if  continued  throughout  1920,  would  give  tonnages 
ac  large  and  perhaps  greater  than  those  of  the  record 
year  1918. 

There  is  of  course  still  remaining  a  good  deal  of 

artificiality  about  trade  conditions.  Much  of  the  pi-es- 
cnt  insistent  demand  for  steel  now  being  made  upon 
Canadian  mills  by  Canadian  users  is  the  reflex  of  the 
coal  and  steel  strikes  in  the  United  States,  and  of  the 
disorganization  of  transportation  that  was  a  secondary 
liut  very  lasting  result  of  these  strikes,  and  is  also  not 
unrelated  to  the  administration  of  the  railways  by 
the  United  States  government. 

The  long  deferment  of  ordinary  replacement  expen- 
ditures on  the  railways  in  both  Canada  and  the  United 
States,  both  in  maintenance  of  way  material  and  rolling 
stocks  must  very  shortly  be  made  good,  and  the  pur- 
chasing boards  of  railways  everywhere  will  be  wise 
if  they  rid  themselves  of  the  obsession  that  prices  of 
railway  material  will  decline  in  fho  visible  future. 
There  are  far  more  reasons  to  anticipate  an  increase 


in  iron  and  steel  and  all  structural  materials  than  any 
decline,  and  this  for  causes  of  supply  and  demand,  en- 
tirely unrelated  to  currency  influences.  The  recent 
notable  increase  in  the  unfilled  orders  of  the  United 
States  Steel  Corporation  indicates  that  the  peak  of 
steel  demand  has  not  yet  been  approached. 

The  average  tonnage  of  steel  rails  rolled  in  Canada 
during  the  seven  years  1908-1914  inclusive  was  420,000 
tons  per  year.  For  the  four  years  1915-1918  inclusive 
it  averaged  only  132,000  tons  annually.  No  one  would 
suggest  that  we  have  finished  building  railways  in 
Canada,  not  to  mention  deferred  replacements  of  track. 

A  help  to  Canadian  manufacturers  is  the  wholesome 
and  natural  corrective  of  the  exchange  rate,  which  is 
daily  erecting  a  more  insurmountable  barrier  to  im- 
portations of  United  States'  steel  products  into  Can- 
ada, and  to  that  extent  assisting  Canadian  producers. 

The  other  side  of  this  question  is,  of  course,  the  de- 
terrent to  Canadian  exports  to  Europe,  but  until  Can- 
ada supplies  itself  with  steel  and  iron — which  it  has 
never  yet  done — export  trade  is  not  the  question  of 
supremest  importance,  although  not  by  any  means  to 
bo  despised  or  neglected. 

In  any  consideration  of  the  iron  and  steel  trades  of 
North  America,  the  one  fact  that  stands  out  in  the 
significance  to  our  own  country  is  that  the  total  out- 
put of  steel  in  Canada,  greatly  as  it  was  increased  under 
the  imperative  impulse  of  our  recent  national  ex- 
tremitj^  has  not  yet  equalled  the  importation  of  steel 
and  iron  products  into  Canada  in  1913,  when  we  paid 
out  $145,226,000  for  products  totalling  1,890,000  tons. 

To  be  completely  self-supplying  in  all  grades  of  iron 
and  steel  is,  we  submit,  a  modest  and  eminently  proper 
objective  for  Canada.  Anything  less  is  tantamount 
to  a  confession  of  national  insufficienev. 


THE  improvement  in  working  equipment,  and  in 
the  financial  strength  of  our  steel  concerns,  is  a 
noteworthy  feature  of  the  period  covered  by 
this  retrospect. 

The  columns  of  this  periodical  have  contemporan- 
eously recorded  the  installation  of  new  equipment  in 
Canadian  steel  plants,  and  other  instances  are  includ- 
ed in  the  present  issue. 

We  have  reason  to  believe  that  the  scope  of  the 
future  extension  of  Canadian  steel  plants  will  short- 
ly exceed  recent  expenditures. 


IRON  AND  STEEL  OF  CANADA 


Februarj'.  1920 


Amoiim'  the  extensions  already  rilluded  to  in  'Irou 
i:  Steel  of  Caiiada"  may  he  mentioned  those  of  new 
cokiiijr  plants,  i-cfraetory  brick-making  plants,  struct- 
ural-steel mills,  tinplate-mills,  .ship  and  boiler-plate 
mills,  and  plant.s  for  the  manufaeture  of  steel  rail- 
way-tires, and  a  very  cnnsiderahle  \'ariety  of  synthe- 
tic steels.  ' 

Among  the  announced  or  piobable  extensions  are 
those  of  the  Algoma  Steel  Corporation's  structural- 
steel  e(|uipraent,  a  new-plant  foi-  the  ^^teel  Company 
of  Canada,  a  large-scale  plant  for  the  m;iniit;icture  of 
silica  brick  for  the  Dominion  Steel  (!om]iajiy  in  Syd- 
ney, and  the  extensive  program  which  is  officially 
announced  to  be  contemplated  by  the  \()v;i  Scotia 
Steel  and  Coal  {!o.  There  is  also  the  less  definite 
possibility  of  iron-smelting  and  steel  manufacture  in 
British  Columbia,  aiul  the  long-heralded  extension  of 
the  United  States  Steel  Corporation  into  the  Cana- 
dian field  at  Objibway,  which  is  announced  to  include 
a  plant  with  twelve  blast  furnaces. 

In  this  connection,  it  may  l)e  pointed  out  that  al- 
though the  steel  production  of  Canada  has  much  ex- 
ceeded the  tonnages  of  1914,  the  pig-iron  capacity  of 
the  country  is  nor  )narkedly  increased. 

STF]EL  shipbuilding  is  a  subject  of  liie  greatest  im- 
portance to  our  steel  industry,  being  in  fact 
a  usual  and  logical  outgrowth  of  steel  manu- 
facture in  a  nation  possessing  long  .seaboards. 

The  policy  of  the  Canadian  Government  in  foster- 
ing shipbuilding  is  courageous,  but  very  wise,  having 
already  justified  itself;  and  should  it  be  followed  up 
by  an  equally  wise  and  courageous  policy  to  deepen 
the  St.  Lawrence  routes  and  give  access  to  the  Great 
Lakes  for  ocean-going  vessels,  the  permanence  of  the 
coal  and  steel  industries  in  Canada  will  be  assured 
n-i  they  can  be  in  no  other  way.  Should  Canada  be- 
come a  maritime  country  for  half  its  inland  extent, 
as  would  be  the  result  of  such  a  policy,  we  could  reach 
tliat  much  to  be  desired  state  of  independence  in 
coal  and  iron  suppl.y  that  some  people  laugh  about, 
and  other  people  pray  for. 

The  ability  of  any  country  to  excel  in  maritime  com- 
merce is  to  be  doubted  unless  that  country  can  build 
steel  ships  out  of  its  own  resources,  aiul  steel  ship- 
building nuist  always  be  a  precarious  and  artificial 
i-idustry  ludcss  based  upon  internal  resources  of  iron 
and  coal.  This  is  why  British  Columbia  so  ardently 
tlesires  a  steel  industry.  The  possession  of  coal  and 
the  accessibility  of  an  iron-ore  supply  what  assures 
stability  to  the  shipbuilding  industry  in  the  Maritime 
Provinces,  and  it  suggests  that  the  measure  of  perm- 
anence of  the  shipbuilding  industry  in  the  Great  Lakes 
is  their  accessibility  to  the  Atlantic  Ocean,  associated 
as  this  would  be  with  the  widening  of  the  zone  of  dis 
tribution  of  the  bituminous  coal  of  Nova  Scotia. 
Insofar  as  there  is  any  tendency  for  combination 


between  coal,  steel  and  shipbuilding  concerns,  it  may 
bf;  taken  as  a  healthy  sign,  and  as  probably  the  surest 
indication  of  permanence  in  all  three  of  these  basic, 
i-elated  and  indispensable  activities  of  a  self-contained, 
independent  maritime  nation. 


THE  expressed  opinion  of  the  leaders  of  the  steel 
industry  in  Canada  is  uniformly  optimistic,  as 
our  readers  will  note  from  the  official  state- 
nicnts  contained  in  this  issue,  and  it  may  be  conceded 
that  never  in  our  history  were  the  I'casons  for  optimism 
more  sound,  if  a  record  of  successful  production  dur- 
ing war  time,  and  a  quick  adaptation  to  peace  time 
i('<iuirements  are  to  be  regarded  as  indications  of  the 
resourcefulness  of  those  who  direct  the  steel  indus- 
try in  Canada — as,  of  course  they  are  so  to  be  regard- 
ed, particularly  when  it  is  remembered  that  six  months 
ago  the  signs  of  the  times  were  not  clear. 


HE  technical  progress  of  the  past  few  years  in 
iron  and  steel  circles  in  Canada  has  chiefly 


been  in  connection  with  new  equipment 
designed  to  effect  economics  in  coal  consump- 
tion, and  during  the  war  period  there  was 
a  considerable  use  of  electric  ffurnaces  for  the 
melting  of  steel  scrap.  The  more  general  use  of  elec- 
tric furnaces  in  the  mani;facture  of  alloy-steels  and 
ferro-alloys  is  a  significant  indication  of  the  direction 
in  which  the  most  considerable  progress  in  Canadian 
metallurgy  is  likely  to  be  achieved  in  the  future.  The 
important  nature  of  Dr.  Stansfield's  communication 
in  this  issue  will  be  noted  by  our  readers,  as  will  also 
the  fact  that  metallurgical  history  is  being  made  at 
McGill  University.  Canada's  coal  insufficiency  adds 
importance  from  our  point  of  view  to  every  new  de- 
velopment of  metallurgy  that  promises  the  lessening 
of  our  dependence  on  a  coke  supply  made  from  ac- 
cepted grades  of  metallurgical  coal,  and  in  this  con- 
nection Mr.  Wotherspoon's  article  on  pulverized  coal 
has  special  interest. 


THE  feature  of  the  outlook  that  is  least  encouraging 
our  dependence  on  the  United  States  for  coal 
supplj'.  This  is  probably  the  most  exigent 
problem  of  Canadian  state  policy.  There  are  ways 
and  means — if  the  problem  is  appraised  from  the 
angle  of  national  defence — to  lessen  the  handicap  of 
the  central  provinces  in  regard  to  bituminous  coal 
supply.  The  problem  is  not  one  of  the  steel  industry 
only,  for  it  cuts  across  our  whole  national  life  and 
future,  but  it  applies  with  particular  emphasis  to  the 
steel  industiy  because  it  is  so  vitally  concerned  with 
fuel  supply  and  fuel  costs. 

Fuel  costs  are  probably  the  chief  pro-occupation  of 
steel  executives  today,  and  are  likely  to  continue  so 
t(  be. 


F»bruaiT,  19'20. 
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Misplaced 

Six  members  of  the  Canadian  Geological  Survey 
have  resigned  and  taken  service  witli  a  private  cor- 
poration. They  could  do  no  other,  as  the  salaries 
allotted  to  them  under  the  revised  classification  of 
Civil  Service  rates  were  ignominiously  insufficient, 
and  the  prosjJect  before  them  was  for  an  indefinite 
»  continuance  of  a  scale  of  remuneration  inadequate  to 
enable  men  to  assume  family  ties ;  calculated  to  kill 
both  the  joy  of  life  and  all  reasonable  ambition  in 
men  dependent  for  relief  upon  a  hidebound  parsimony 
tliat  has  its  roots  and  genesis  in  the  utter  inability  of 
the  general  public  to  understand  the  value  of  technical 
men  to  this  country. 

Every  one  of  these  men  was  a  specialist  in  sonic 
field  of  the  economic  geology  of  Canada,  and  quite 
irreplaceable. 

One  of  the  geologists  who  has  resigned  has  a  unique 
knowledge  of  the  mineral  resources  of  the  Canadian 
Arctic,  and  has  specialised  on  the  platinum  and  pre- 
cious metal  resources  of  Northern  British  Columbia. 

A  second  man  has  achieved  an  international  reputa- 
tion in  the  scientific  classification  of  road  materials. 

An  intimate  acquaintance  with  the  immense  coal 
deposits  of  Alberta  is  possessed  by  a  third  man. 

Another  scientist  of  established  reputation  possesses 
a  unique  knowledge  of  the  iron-ore  resources  of  East- 
ern Canada  and  Newfoundland,  and  has  for  some  time 
been  working  on  the  desperately  neglected  problem 
of  the  coalfields  of  Nova  Scotia  and  their  stratigraphie 
relations. 

Other  men  include  a  geologist  who  has  specialized 
ill  the  combination  of  physiography  with  map-making 
preparatory  to  undertaking  a  study  of  the  placer 
goldfields  of  Canada,  and  is  now  completing  a  report 
on  two  important  gold  areas  of  Canada.  A  sum- 
marisation of  the  work  undertaken  by  the  officers 
who  have  resigned  from  the  Survey  will  disclose  that 
they  have  a  special  and  most  valuable  knOAvledge  of 
our  precious  metal  resources,  of  Canada's  coal,  iron 
and  copper;  of  our  roads,  and  of  oil  resources.  There 
is  no  necessity  to  point  out  to  thinking  readers  our 
national  need  of  these  materials  at  this  time,  nor  to 
state  that  if  these  men  are  worth  good  salaries  to 
private  corporations  they  are  worth  at  least  living 
salaries  to  Canada.  It  will  surely  not  be  suggested 
that  Canada  should  ask  the  Rockefeller  Foundation 
to  supplement  the  salaries  of  our  technical  civil  ser- 
vants to  enable  the  country  to  retain  their  essential 
services,  but,  if  the  viewpoint  of  those  who  have  de- 
termined the  classification  is  to  be  believed,  this  is 
the  only  course,  as  we  have  been  gravely  tohl  that  the 
country  will  not,  stand  for  adequate  salaries. 

Tt  may  l)e  taken  for  granted  that  the  country  will 
stand  for  anything  that  it  considers  really  necessary, 
and,  as  the  technical  civil  servants  will,  both  from 


Parsimony 

tlieir  natural  modesty  and  tlieir  rules  of  professional 
etiquette,  remain  inarticulate ;  it  is  necessary  for  those 
who  control  and  administer  the  private  operation  of 
our  natural  resources  in  basic  industries  such  as  this 
periodical  strives  to  represent  to  speak  their  minds 
as  to  the  necessity  of  retaining  in  Canada  those  men 
who  have  by  long  years  of  study  and  observation 
peculiarly  fitted  themselves  to  unravel  the  complexi- 
ties of  our  ore  bodies  and  to  indicate  the  possible 
source  of  mineral  bodies  as  yet  undiscovered. 

The  value  of  the  technical  servants  of  the  Govern- 
ment increases  with  length  of  service  and  with  the 
accumulation  of  the  knowledge  that  is  the  I'esult  of 
long-continued  observation  and  record.  The  geologist 
in  particular,  is  heir  to  all  the  labours  of  his  prede- 
cessors, the  result  of  which  is  communicated  to  him 
orally,  and  by  actual  demonstration  in  the  field,  as 
well  as  through  the  ordinary  channels  of  technical 
learning;  but  he  is  also  the  possessor  of  much  know- 
ledge that  is  new,  and  extensive  in  the  ratio  of  his 
length  of  service  and  the  opportunities  that  he  has 
been  given  for  observation  while  in  the  country's 
service.  If  a  geologist  leaves  the  Survey  and  goes  to 
another  country,  Canada  loses  all  that  he  has  learned 
of  our  geological  deposits,  all  the  nascent  theories 
that  might  some  day  be  developed  to  tangible  economic 
advantage,  and  the  brains  that  have  been  trained  for 
the  express  purpose  of  assisting  in  Canada's  develop- 
uieut.  If  it  should  be  that  Canada  cannot  afford  the 
remuneration  necessary  to  attract  and  retain  good 
men  we  must  even  be  content  with  mediocre  results, 
but,  in  that  event  let  us  cease  talking  t'bout  our  won- 
derful country  and  its  great  future,  because  we  shall 
lose  our  young  men  to  the  upbuilding  of  some  other 
country — and  shall  deserve  the  fate  of  the  mediocre, 
the  timid  and  the  second-rate. 


THE  APPLICATION  OF  PULVERIZED  COAL  TO 
IRON  BLAST-FURNACES. 

Our  readers  Avill  be  quick  to  see  the  implications  in 
Mr.  W.  L.  Wotherspoon's  article,  contained  in  this 
issue,  giving  details  not  previously  published  of  the 
progress  that  has  been  made  in  the  application  of 
pulverized  coal  in  substitution  for  coke  in  blast  furn- 
aces. Mr.  Wotherspoon's  connection  with  the  Garred- 
Cavers  Corporation  has  given  him  exceptional  oppor- 
tunities to  judge  of  the  possibility  of  using  pulverized 
coal  in  iron  blast-furnace  smelting  based  upon  its 
employment  in  the  smelting  of  non-ferrous  ores. 

Mr.  Wotherspoon's  article  appears  tc  suggest  that 
low-grade  uon-eoking  coals  might  someday  be  used 
in  .smelting  iron-ores,  which  would  to  that  extent  re- 
lieve the  handicap  of  districts  where  such  inferior 
coals  are  all  that  is  obtainable  locally.  Professor 
Fernsides  has  recently  j)i'inted  out  the  rapidly  dimin- 
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isliiug  reserves  ol:  coking  coal  in  Britain,  and  has 
undertaken  to  predict  the  approximate  date  when  this 
shortage  will  definitely  limit  the  production  of  pig 
iron  in  Britain  under  present  practice. 

Mr.  Wotherspoon's  article  forecasts  the  not  remote 
possibility  that  blast-furnace  men  may  have  to  con- 
sider some  revolutionary  departures  from  traditional 
practice. 

THK  iiit'eting  of  the  National  Slag  Association  of 
the  United  States,  recently  held  at  Cleveland, 
is  said  to  have  represented  ninety  per  cent  of 
that  country's  commercialized  blast-furnace  slag.  The 
object  of  this  organization  is  to  bring  recognition  to 
blast  furnace  slag  as  a  standardized  concrete  aggre- 
gate in  all  classes  of  construction,  a  good  macadamiz- 
ing material,  and  a  desirable  railway  ballast.  Slag 
is  one  bj^-produet  of  Canadian  blast-furnaces  that  has 
not  been  made  of  commercial  value  to  any  notable  ex- 
tent, and,  on  the  other  hand,  the  disposal  of  slag  in 
volves  very  heavj'  expenditures  in  labour  of  handling, 
and  in  the  purchase  of  sites  for  dumps. 


APROPOS  of  the  suggestion  that  has  been  made 
in  these  columns  on  several  occasions  that  there 
was  an  opening  for  a  domestic  cutlery  industry 
in  Canada,  we  are  plea.sed  to  learn  from  Mr.  Geo. 
Spence,  the  Sales  Manager  of  the  Steel  Company  of 
Canada,  that  this  enterprising  concern  has  supplied  to 
Canadian  manufacturers,  for  the  making  of  knife 
blanks,  steel  that  is  regarded  by  these  customers  as 
being  of  superior  quality  for  their  purposes  to  special 
cutlery  steels  formerly  received  from  Sheffield,  and 
latterly  fi-om  Pittsburgh.  This  goes  to  bear  out  our 
statement  that  we  have  in  Canada  "every  natural  re- 
quirement for  the  making  of  high-class  tool  and  cut- 
lery steels."  After  all,  the  manufacture  of  .steel  of 
any  given  quality,  for  a  specific  purpose,  is  only  a 
matter  of  knowledge  of  proper  components  and  tem- 
perature control. 


MINING  SOCIETY  OF  NOVA  SCOTIA  DEPLORES 
INADEQUATE  SALARIES  PAID  TO 
GEOLOGISTS. 

At  a  recent  meeting  of  Council  of  the  Mining  Society 
of  Nova  Scotia  the  following  resolution  was  adopted 
and  forwarded  to  Ottawa: — 

"It  has  come  to  the  notice  of  the  Council  of  the  Min 
ing  Society  of  Nova  Scotia  that  owing  to  the  inade- 
quate salaries  paid  by  the  Survey  and  Mines  Branch 
of  the  Geological  Department,  some  of  the  staff  have 
been  forced  to  resign.  In  the  interest  of  the  mining  in- 
dustry we  wish  to  protest  against  the  scale  of  salaries 
now  being  paid  to  such  highly  trained  technical  men 
whose  services  to  the  country  are  of  such  value.  We 
would  urge  that  steps  be  taken  immediately  to  make 
the  salaries  paid  sufficient  to  attract  and  retain  for 
the  service  a  class  of  men  of  the  standard  formerly  as 
sociated  with  the  work  of  the  Department." 


OBITUARY 

Captain  David  Kyle,  M.C 

We  regret  to  publish  the  announcement  of  the  sud- 
den death  from  pneumonia,  following  influenza,  of 
Captain  David  Kyle,  M.C,  Vice-President  and  a  Di- 
rector of  the  Algoma  Steel  Cf)rporatioji.  at  the  early 
age  of  thirty-six  years. 

Mr.  Kyle  was  born  in  Scotland,  and  came  to  the 
Sault  in  1910  as  engineer  in  charge  of  the  eonstnic- 
tion  of  the  Merchant  Mill,  and  was  later  in  charge  of 
the  erection  of  the  gas  engines.  When  that  work  was 
completed,  he  joined  the  .staff  of  the  Steel  Plant,  and 
was  placed  in  charge  of  maintenance. 

In  1912  he  was  made  General  Superintendent  of 
operations,  and  in  the  Autumn  of  1914  left  the  service 
of  the  Company  to  go  overseas,  where  he  won  the 
Military  Cross.  In  1917,  by  special  arrangement  with 
the  military  authorities  in  London,  Captain  Kyle  wa^ 
allowed  to  return  to  Canada,  and  again  take  his  place 
in  the  Executive  Offices  of  the  Steel  Company.  Two 
years  later,  when  Mr.  Franz  came  back  to  the  Sault 
from  Cleveland,  Captain  Kyle  was  elected  a  Director 
and  made  Vice-President  of  the  Company. 

Captain  Kyle  has  no  relatives  in  Canada. 

The  regard  in  which  Captain  Kyle  was  held  by  his 
biTsiness  associates  and  the  officials  of  the  Algoma 
Steel  Corporation,  is  a  sufficient  testimony  to  his 
engineering  ability.  He  was  an  ardent  sportsman, 
and  took  a  lively  interest  in  tlie  local  football  and 
I'ricket  matches. 


METALLOGRAPHY  CLASSES  AT  McGILL 
UNIVERSITY 

The  series  of  ten  lectures  given  l).v  .Me.^srs.  Roast 
;iiid  Pascoe  as  an  extension  of  the  n.-rivities  of  the 
Department  of  Metallurgy  of  McGill  U?iiversity  have 
now  concluded.  These  lectures  have  afforded  much 
information  and  help  to  the  students  who  attended, 
most  of  whom  were  actually  engaged  in  some  branch 
of  the  metal-working  industries,  and  contemplated 
adding  to  their  duties  the  microscopical  stidy  of  the 
intenial  structure  of  the  metals  with  which  they  have 
ro  deal  with  from  day  to  day.  The  course  covered  the 
theory  of  the  grain  stmicture  in  metals,  the  study 
of  temperature  curves,  and  actual  practice  in  the 
preparation  of  metal  samples  for  microscopic  exam- 
ination, ending  with  instruction  in  micio-photography. 

The  course  *was  an  excellent  introduction  to  the 
comparatively  new  science  of  metallography,  and  it 
is  anticipated,  if  sufficient  applications  are  made  to 
the  University  authorities,  that  the  lectiires  may  be 
resumed  next  Winter,  progressing  from  the  point 
reached  in  the  introductory  lectures. 

Messrs.  Roast  and  Pascoe  are  to  give  a  joint  lecture 
and  demonstration  before  the  ^fontreal  Branch  of  the 
Societ.v  of  Chemical  Industrv  in  the  f^ngineering  In- 
stitute Building.  ^lontreal,  on  February  20th.  dealing 
with  the  active  life  and  structure  of  metals.  The  ex- 
cellent examples  of  micro-photographic  slides  in  the 
possession  of  the  lecturers,  and  their  inttmate  investi- 
gation of  a  wide  range  of  metals  and  alloys,  promise 
to  make  this  evening  a  noteworthy  one  in  this  season's 
meetings  of  the  Society 
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Production  of  Iron  and  Steel  from  Canadian  Resources 

By  ALFRED  STANSFIELD,  D.Sc,  F.R.S.C.,  Profes- 
sor of  Metallurgj^  of  McGill  University. 


The  large  scale  iron  and  steel  industry  of  this  coun- 
try is  only  about  twenty  years  old  as  it  was  inaugur- 
ated with  the  building  of  the  Dominion  Plant  in  Syd- 
ney about  the  year  1900.  Government  aid  was  needed 
for  bringing  about  this  advance  and  the  action  of 
the  Government  has  been  fully  justified  by  the  serv- 
ices to  the  country  and  to  the  Allies  of  the  Canadian 
iron  industry  during  the  war. 

The  production  of  i)ig  iron  has  grown  to  about  one 
million  gross  tons  yearly,  but  only  a  small  part  of 
this  is  obtained  from  Canadian  ores,  and  even  the 
fuel  needed  is  imported  in  part  from  the  United 
States  as  a  large  proportion  of  Canada  is  unprovided 
with  the  coking  coals  which  are  essential  for  blast- 
furnace ojieration.  Li  view  of  this  condition  and  o? 
the  large  amount  of  water-power  in  Canada,  the 
electric  furnace  has  often  been  considered  as  a  possible 
-solution  of  the  difficulty. 

So  long  ago  as  1903  when  electric  smelting  was  in 
its  infancy,  Dr.  Ilaanel,  conducted  a  Government 
Commission  which  investigated  the  development  of 
electric  iron-smelting  and  steel  making  in  Europe, 
and  in  1906  with  the  help  of  the  late  Dr.  Heroult  he 
made  a  test  of  the  electric  smelting  of  iron  ores  at 
Sault  Ste.  Marie.  This  test  Avas  quite  satisfactory 
from  a  technical  point  of  view,  and  was  followed 
by  developments  on  a  larger  scale  in  California  and  in 
Sweden.  Electric  smelting  in  Sweden  has  attained 
to  regular  commercial  operation,  but  in  Canada,  which 
resembles  Sweden  in  many  respects,  the  electric  smelt- 
ing of  iron  ores  has  never  been  undertaken  on  any 
important  scale.  . 

The  nuiin  cause  of  this  is  the  somewhat  high  cost  of 
flectric  smelting  as  compared  with  the  production 
(if  pig  iron  in  the  blast  furnace.  Even  in  Sweden  the 
industry  depends  on  the  high  price  that  cau  be  obtain- 
ed foi-  electric-furnace  iron  reduced  by  means  of 


charcoal  from  the  unusually  pure  Swedish  ores.  This 
price  can  be  obtained  in  Sweden  because  there  is  a 
considerable  market  throughout  Europe  for  iron  of 
special  purity,  but  in  Canada,  the  market  for  such 
iron  would  be  verj^  limited. 

The  high  cost  of  the  electric  smelting  of  iron  ores 
is  mainly  due  to  the  large  amount  of  electrical  power 
that  is  needed  this  being  three  or  four  times  as  much 
as  for  the  simple  melting  of  steel  scrap.  It  is  this 
difference  in  power  requirement  thhat  renders  elec- 
tric smelting  unprofitable,  while  the  .electric  melting 
of  steel  scrap  was  carried  out  on  so  large  a  scale  in 
Canada  during  the  war. 

The  writer  has  realised  for  a  long  time  that  the 
greater  part  of  this  electrical  power  could  be  replaced 
by  ordinary  fuel  without  losing  the  advantages  of 
the  electric  smelting  method,  as  the  iron  ore  could  be 
convei-ted  into  a  metallic  powder  by  an  operation  at 
very  moderate  temperatures  in  fuel-fired  furnaces, 
and  this  powder  could  then  be  melted  cheaply  in 
electric  furnaces  for  the  production  of  iron  or  steel. 
In  March,  1918,  he  explained  this  idea  to  the  Metal- 
lurgical Committee  of  the  Advisory  Research  Coun- 
cil and  asked  for  funds  for  an  assistant  to  conduct 
experiments  on  the  reduction  of  iron  ores  at  moderate 
temperatures,  as  metallurgical  books  contain  very 
little  practical  information  on  this  subject. 

The  research  was  started  at  McGill  Universitj'  in 
Januai-y,  1919,  and  is  still  in  progress.  The  results 
already  obtained  in  these  experiments,  and  informa- 
tion received  from  others  who  are  working  along 
similar  lines,  have  convinced  the  writer  that  commer- 
cial success  may  be  expected,  and  it  appears  that  a 
means  will  thus  be  found  for  utilizing  many  Cana- 
dian ores  Avitli  the  aid  of  water-power  and  low  grade 
fuel,  and  that  material  expansion  of  the  Canadian 
iron  and  steel  industry  should  ultimately  result  from 
this  development. 


Progress  in  the  Use  of  Pulverized  Fuel  in  Blast  Furnaces 


Bv  W.  L.  WOTHERSPOON. 


The  use  of  pulverized  coal  in  blast  furnaces  and 
rupolas  for  the  melting  of  metals  aiul  the  smelting 
of  ores  has  met  with  encouraging  progress  since  the 
important  practical  work  carried  out  by  Mr.  V.  A. 
(iarred  in  1913,  in  the  melting  of  blister  copper,  fol- 
lowed later  by  the  application  of  the  Garred-Cavers 
process  to  the  smelting  of  copper  and  copper-nickel 
ores,  which  experimental  and  development  work  was 
(•(inducted  at  the  smelters  of  the  Tennessee  Copper 
Cmiipany,  Copporhill.  Tenii.,  and  The  International 
Nickel  Company  of  Canada.  Limited,  Copper  Cliff. 
Ontario. 

The  detail.",  in  connection  with  the  work  referred  to 
are  given  in  the  Transactions  of  the  Canadian  Mining 
Institute,  Volume  22,  1919,  in  a  paper  contributed 
by  Mr    E    P    :\rathewson.  and  Mr   W   L  Wnthor 
spoon 


Great  interest  was  taken  by  metallnrgists  in  many 
parts  of  the  world,  as  the  fuel  conditions  existing  at 
many  smelters  have  been  such  as  to  interfere  greatly 
with  production,  and  the  substitution  of  a  consider- 
able portion  of  the  coke  by  pulverized  coal  offers 
many  advantages. 

More  recently  experiments  have  been  carried  out 
with  the  process  at  the  smelter  of  the  Cerro  de  .Pasco 
Copper  Corporation  in  Peru ;  the  results  being  such 
that  it  is  expected  under  the  conditions  existing  there 
that  fifty  per  cent,  (50%)  of  the  coke  will  be  replaced 
by  pulverized  coal,  being  obtained  from  the  Company's 
own  mine  in  that  district 

The  Cerro  de  Pasco  Copper  Corporation  have  in 
progress  designs  for  a  complete  new  smelter  which 
will  consist  of  blast  furnaces  and  reverberatory  furn- 
aces, in  both  of  which  pulverized  coal  will  lie  nsed. 
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To  Mr.  W.  .J.  lliiniilton,  Consulting  Engineer  of 
tJie  Cerro  de  PhscO  Copper  Corporation,  should  be 
given  credit  for  the  encouraging  results  obtained  from 
tests  made  at  their  plant,  and  under  his  recommenda- 
tion the  Company  have  contracted  with  the  Garred- 
( 'avers  Corporation  I'or  a  license  to  use  the  process. 

More  recently  the  pi'ocess  has  been  applied  to  smelt- 
ing of  lead  ores  and  for  several  months  has  been  oper- 
ating continuously  at  the  Midvale  plant  of  the  United 
States  Smelting,  Refining  and  Mining  Company,  Mid- 
vale,  Utah,  where  about  thirty  per  cent  (30%)  of  the 
coke  is  being  replaced  by  pulverized  coal. 

Mr.  E.  H.  Hamilton  of  this  plant  is  an  enthusiastic 
supporter  of  pulverized  coal  in  blast  furnaces  and 
sliould  be  given  credit  for  pioneer  work  in  lead  smelt- 
ing. Experimental  Vv-ork  carried  on  under  his  super- 
visi(m  has  met  with  such  success  that  he  feels  there 
is  no  doubt  of  it  being  adapted  to  lead  smelting.  Care- 
ful records  kept  over  two  oi-  more  months  substantiate 
this  claim. 

In  addition,  the  American  Smelting  and  Refining 
Company  have  at  their  Garfield  plant  a  standard  blast 
furnace  in  use  trying  out  the  process  in  the  smelting 
of  copper  ores,  the  percentage  of  fuel  replaced  also 
being  about  thirty  per  cent  (30%  ).  These  results 
fire  being  obtained  with  normal  blast  pressures,  with 
practically  no  modifications  to  the  standard  blast  furn- 
ace. 

The  output  and  general  operation  of  this  furnace 
is  as  good  as  the  other  furnaces  run  under  normal 
condition.  The  careful  i-ecords  kept  of  the  experi- 
ments performed  at  this  plant  are  found  to  be  en- 
couraging for  the  continuance  of  the  process. 

It  Avould  appear  that  with  the  successful  applica- 
tion of  this  process  to  a  variety  of  non-ferrous  ores, 
that  the  chances  of  success  in  extending  the  process 
to  the  iron  industry  are  deserving  of  consideration. 
It  is  admitted  that  the  chemical  problems  in  the  smelt- 
ing of  different  ores  vary  considerably,  this  being 
particularly  so  in  the  iron  blast-furnace,  but  it  is  also 
evident  that  combustion  of  pulverised  eoal  of  variou.s 
degrees  of  quality  can  be  controlled  so  as  to  give 
results  that  might  be  of  considerable  advantage,  and 
if  it  should  be  that  only  a  small  percentage  of  the 
coke  were  replaced  in  the  iron  blast  furnace,  the 
benefits  obtainable  from  an  economic  viewpoint  would 
be  great.    For  instance  : 

Comparative  tests  in  the  smelting  of  copper-nickel 


ores  give  the  following  results : 

Xo.  7  Furnace  No.  8  Furnace 
Coal  &  Coke  Coke  only 

Ore  tons.    2802  3023 

Charge   "      3013  3188 

Coke   "        225  411 

Coal   192 

Total  Fuel   "        417  —  13.8%:      411  —  12.9% 

Fuel  cost   $4,869.00  $6,370.00 

Fuel  cost  per  ton 

ore   1.74  2.11 


The  cost  of  grinding  the  coal  and  the  extra  labor 
connected  with  the  coal  feeders  would  be  about  $1.07 
per  ton  of  ore  which  would  make  the  fuel  cost  per  ton 
of  ore  for  No.  7  Furnace,  operated  with  the  fuel  com- 
bination, $1.81. 

It  has  been  suggested  by  able  authority  that  it 
would  be  beneficial  to  introduce  pulverized  coal  dir- 
ectly into  the  iron  furnace  through  the  tuyers.  In 
experiments  with  pulverized  coal  there  has  been  estab- 


lished at  different  plants  certain  facts  that  a  few 
years  ago  were  considered  out  of  the  question ;  that  is. 
coal  does  not  require  a  certain  definite  space  per 
pound  to  satisfy  combustion,  but,  on  the  contrarj-. 
combustion  can  be  had  in  a  confined  space  under 
pressure  as  well  as  in  large  spaces  uiider  atmospheric 
or  minus  pressure,  such  as  the  conditions  under  which 
boilers,  reverberatory  and  other  types  of  metallurgical 
furnaces  operate. 

This  fact  gives  encouragement  to  blast  furnace 
work.  The  ability  to  substitute  practically  all  the 
coal  for  all  the  coke  in  one  furnace  and  to  run  two 
others  on  six  per  cent  (6%)  coal  and  six  per  cent 
(6%)  coke,  and  to  run  one  lead  furnace  with  1/3  of 
(•f)ke  replaced  with  pulverized  coal  is  gradually  bring- 
ing out  the  merit  of  pulverized  coal  as  a  blast  furnace 
fuel.  In  these  experiments  it  not  only  has  been  estab- 
lished that  finely-divided  fuel  can  be  burned  in  the 
small  spaces  between  the  ores  in  a  shaft  furnace,  but 
beneath  a  molten  mass  of  slag,  ore,  or  metal,  with 
either  a  reducing  or  oxidizing  flame. 

These  developments  promise  to  have  an  important 
influence  in  metallurgy,  and  causes  one  to  believe  that 
iron  furnaces  hold  a  great  future  for  pulverized  coal. 
The  flexibility  and  easy  control  contributes  to  its  suc- 
cess in  no  sraall  measure.  The  great  difficulty  here- 
tofore has  been  the  application.  The  present  adapta- 
tion for  smelting  copper-nickel  and  lead  ores  will 
naturally  induce  those  interested  in  iron  to  think 
of  the  possibilities  in  that  field  of  woi'k.  It  does  not 
necessarily  follow  that  the  fuel  must  be  coke  and  must 
lie  put  in  at  the  top  of  furnace,  because  it  has  been 
the  practice;  there  are  good  reasons  to  believe  that 
coal  dried,  pulverized  and  properly  applied  to  an 
iron  blast  furnace  can  be  substituted  for  a  portion 
of  the  coke  new  used.  The  following  jioints  are  per- 
ti)ient  and  have  been  suggested: 

1.  — The  cost  of  fuel  will  be  smaller,  because  the 
coke  is  partly  replaced  by  the  miich  cheaper  coal 

2.  — The  production  of  ferro-silicon,  ferro-mangan- 
ese,  ferro-chrome,  etc.,  will  be  made  easier,  and  with 
fcrra-manganese  there  will  be  less  loss  of  manganesf^ 
in  the  slag. 

3.  — The  top  temperature  will  be  lower,  because  less 
fuel  will  be  added  with  the  charge. 

Figures  1  and  2  illustrate  the  vortex  tuyere  and  a 
small  combustion  chamber  or  enlarged  tuyere,  toget- 
her with  the  method  of  applying  same  lo  a  blast  furn- 
ace. These  have  been  designed  to  guiivantee  the  full 
pressure  of  air  at  each  tuyere  and  to  act  as  an  isrtiircr 
for  the  coal  as  it  enters  the  furnace. 

The  nozzle  shape  of  air  duct  throuj^h  the  uiyere 
holds  the  air  pressure  at  this  point  about  the  same  as 
at  the  blower  (provided  the  blast  main  is  large 
enough).  This  brings  within  the  tuyere  primary  and 
secondary'  pressures;  the  primary  being  that  of  the 
))lower  side  of  nozzle  and  secondary  tlte  furnace  sidf- 
of  nozzle.  This  is  found  necessary  to  take  care  of 
the  change  of  conditions  in  the  furnace  caused  by 
blow  holes;  sliding  and  settling  of  the  charge.  Any 
small  obstruction  to  a  single  tuyers  will  be  «)vercomo 
immediately  by  the  pressure  building  up  and  relieving 
itself.  There  we  have  a  safety  device  against  back- 
ward flow  of  coal  or  back  blast  into  tuyers  pipe.  The 
ball  valve  furnishes  a  means  of  punching  the  tiiyers 
without  coal  escaping  into  the  room  as  it  is  so  arrang- 
ed that  the  rod  passes  through  the  clean  air  nozzle, 
through  the  vortex  chamber  where  the  coal  is  admit- 
ted and  from  there  into  the  furnace.     The  air  press- 
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lire  of  the  furnace  always  being  less  than  in  the  nozzle, 
the  coal  flows  into  the  furnace,  allowing  only  clean 
air  to  come  out  around  the  punch  rod.  The  small 
combustion  chamber  is  lined  with  a  high  refractory 
substance  and  is  kept  white-hot  by  thn  coal  igniting 
in  it.  This  serves  a  double  purpose,  i.e.,  preheating 
the  air  before  it  enters  or  comes  in  contact  with  the 
charge  and  holding  the  smelting  zone  near  the  tuyere. 
The  combination  of  these  points  should  make  a  blow 
torch  action  at  each  tuyere,  maintaining  rapid  smelt- 
ing at  this  part  of  the  furnace. 


WELFARE  WORK  AS  A  FACTOR  IN  THE  LABOR 
PROBLEM. 

By  A  WORKS  OFB^ICIAL. 

The  administration  of  industrial  organization  today 
embraces  more  than  the  cost  of  production  and  sell- 
ing prices,  and  despite  the  first-class  equipment  and 
good  organization  it  is  very  evident  that  "capacity 
production"  will  be  an  unknoAvn  (|uaiitity  until  the 
workman  is  considered  as  a  producer  in  relation  to 
his  home  and  living  conditions,  as  he  is  now  consider- 
ed in  relation  to  industry.  Whether  or  not  a  man 
shall  do  an  honest  day's  work  is  as  much  a  matter 
of  his  home  surroundings  and  the  interest  taken  in 
him  by  his  employer  as  far  as  these  home  surround- 
ings are  concerned,  as  it  is  a  matter  of  his  physical 
strength  and  skill.  His  attitude  toward  his  work  each 
morning  is  determined  largely  by  his  living  condi- 
tions and  the  environment  of  his  home.  From  what 
has  been  written  by  men  who  have  made  a  special 
study  of  welfare  work  it  is  clearly  proven  that  the 
company  which  is  most  successful  with  its  labor  is 
the  one  -which  differentiates  between  the  mechanical 
and  the  human  factor  as  far  as  its  workmen  are  con- 
cerned. 

"Welfare  work,"  or  whatever  name  humanitarian 
endeavor  may  go  under,  should  be  of  such  a  charac- 
ter as  to  influence  the  workman  to  a  co-operative  in- 
terest in  his  work,  make  him  feel  that  his  home  is 
something  more  than  a  place  to  sleep  in,  give  him 
something  interesting  to  do  in  his  leisure  time  that 
will  not  lower  his  efficiency  as  a  workman,  and  make 
him  feel  generally  that  he  is  a  necessary  member  of 
the  community. 

No  fixed  rules  can  be  formulated  for  the  develop- 
ment of  welfare  work.  They  will  have  to  be  worked 
out  on  lines  that  will  apply  to  each  community  or 
district.  The  work  must  be  non-sectarian,  institution- 
al and  of  such  visible  importance  as  to  command  the 
re.spect  of  the  community.  Whatever  the  institution, 
its  influence  must  not  only  reach  the  men,  but  the 
women  and  children,  and  therefore  the  home. 

Nothing  paternal,  selfish  nor  mercenary  should  be 
attempted  as  failure  will  be  the  sure  result.  A  ])road 
common-sense  view  must  be  taken  of  the  matter  and 
all  question  of  sectarianism  eliminated.  Officiousness 
should  be  shunned  like  the  plague. 

It  may  be  fundamentalh^  stated  that  it  is  quite  im- 
possible to  work  out  any  scheme  of  helpfulness  on 
the  part  of  the  employer  unless  the  emplovee  him- 
self sees  the  need  of  it  and  feels  that  he  is  really  the 
author  of  the  plan.  No  machine-made  organization 
should  be  started  with  the  idea  of  forcing  it  upon  the 
men. 


The  idea.s  of  betterment  should  come  from  the 
workmen  themselves,  and  although  this  may  be  a  slow 
process,  and  it  may  very  often  be  necessary  to  go 
around  the  back  way  to  plant  these  ideas,  lasting  re- 
sults will  be  attained.  Of  course,  all  kinds  of  ideas 
will  be  suggested,  some  of  them  wholly  impossible, 
but  it  will  be  for  the  person  in  charge  of  the  work  to 
segregate  the  reasonable  from  the  unreasonable  idea.s 
and  place  them  before  the  mBuageraent  for  their  de- 
cision in  the  matter.  Some  of  the  sociological  activi- 
ties of  the  larger  coal  companies  in  the  United  States 
are  as  follows: 

Community  houses  have  been  erected  by  the  com- 
panies; athletics  of  all  kinds  are  encouraged;  sewing 
and  cooking  classes  for  women  are  held  at  stated 
times  in  the  Community  Houses,  and  qualified  in- 
structors for  these  classes  are  paid  by  the  companies : 
kindergartens  are  started  for  the  small  children ; 
community  musical  organizations  are  formed  from 
among  the  different  nationalities  working  in  the 
mines;  adult  bands  and  boys'  bands  being  a  part  of 
the  musical  organization.  Playgrounds  are  provided 
and  especially  fitted  up  for  the  encouragement  of 
sports  of  all  kinds  and  particular  attention  is  paid  to 
provide  gymnasium  apparatus  for  the  use  of  the  chil- 
dren. Red  Cross  clubs  and  classes  in  First  Aid  ai-e  in 
stituted  and  the  reports  show  the  results  have  been 
most  satisfactory. 

Religion  and  politics  have  been  left  to  the  work- 
people themselves  to  do  as  much  or  as  little  wilii  as 
they  chose,  all  being  assured  that  the  right  was  theirs 
to  have  as  much  or  as  little  of  any  particular  brand 
as  they  had  need  for. 

The  recognition  of  the  human  factor  in  industry  in 
whatever  form  is  bound  to  become  more  important  as 
labor  conditions  become  more  acute.  This  is  especi- 
ally true  where  a  large  number  of  foreigners  are  em- 
ployed. 

Note. — This  expression  of  opinion  is  chiefly  inter- 
esting because  it  proceeds  from  an  official  who  in  his 
time  has  had  probably  a  more  extended  and  intimate 
ac(|uaintance  with  the  employment  problem  than  any 
other  corporation  officer  in  Canada.— Ed. 


THE  MINING  SOCIETY  OF  NOVA  SCOTIA 

The  Annual  General  Meeting  of  the  Mining  Society 
of  Nova  Scotia  is  planned  for  May  4th  ;ind  5th.  and 
will  be  held  in  Glace  Bay. 

The  new  officers  for  1920  have  been  nominated  as 
follows : 

President:  A.  J.  Tonge.  General  Superintendent  of 
Dominion  Coal  Company. 

First  A' ice-President:  Geo.  D.  MacDougall,  Chief 
Engineer  of  the  Nova  Scotia  Steel  and  Coal  Co. 

Second  Vice-President:  Charles  INI.  Odcll.  Resident 
Engineer  of  Dominion  Coal  Company. 

The  retiring  President  is  Colonel  Thomas  Cantley. 
Chairman  of  the  Board  of  the  Scotia  Company. 

Arrangements  are  being  made  for  excursions  to  the 
collieries  and  to  the  neighbouring  steel  works. 

This  is  the  first  time  that  the  Mining  Society's 
Meeting  has  been  held  in  the  colliery  to^m  of  Glace 
Bay.  The  Dominion  'Coal  Company  will  place  its 
Officials  Club  Rooms,  and  the  Committee  Room  at 
the  disposal  of  the  Society  for  the  meetings. 

Later  announcement  will  he  made  of  the  programme 
and  papers. 
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The  International  Nickel  Company  of  Canada 


The  history  of  the  nickel  industry  in  Ontario  dates . 
from  the  incorporation  of  The  Canadian  Copper  Com- 
pany in  January  1886,  by  S.  J.  Ritchie  of  Akron,  Ohio, 
and  some  business  associated  from  Cleveland,  Ohio. 

The  original  holdings  were  acquired  by  Mr.  Ritchie 
in  1885  from  prospectors,  Avho  had  been  prompted  in 
their  search  by  the  exposure  of  ore  in  a  rock  cut  at 
Murray  Mine  near  Sudbury,  during  the  construction 
of  the  Canadian  Pacific  Railway,  then  recently  com- 
pleted through  that  district. 

The  early  discoveries  Avere  taken  up  for  copper  on- 
ly, the  presence  of  nickel  not  being  suspected,  hence 
fhe  inappropriate  name  "The  Canadian  Copper  Com- 
pany". 

In  1888  after  a  good  deal  of  preliminary  investig- 
ation, a  smeltng  plant  with  one  small  blast  furnace 
was  built  at  Copper  Cliff,  and  the  product,  in  the 
form  of  matte,  shipped  to  the  Oxford  Copper  Com- 
pany, who  operated  a  refinery  at  Bayonne,  N.J. 


When  the  first  smelter  was  built  in  1888,  three 
mines  were  in  operation,  namely :  Copper  Cliff,  Evans 
and  Stobie.  These  continued  to  supply  the  major  part 
of  the  ore  requirements  until  about  1899.  No.  2  Mine 
was  opened  up  in  1898  and  Frood  or  No.  3  Mine  in 
1900;  several  other  deposits,  such  as  McArthur, — No. 
1,  No.  4,  No.  5  and  No.  6,  having  been  opened  up  and 
abandoned  in  the  meantime. 

In  1901  the  construction  of  the  Manitoulin  and 
North  Shore  Railway  (now  the  Algoma  Eastern  Rail- 
way) from  Sudbury  to  Gertrude  Mine  provided  an  op- 
portunity to  develop  Creighton  Mine,  which  soon 
proved  to  be  a  very  extensive  ore-body. 

This  brings  us  to  the  formation  in  1902,  of  The 
International  Nickel  Company,  Avhich  combined  The 
Canadian  riopper  Company,  operating  mines  and 
smelter,  Avith  the  Oxford  Copper  Company,  oper- 
ating the  refinery,  the  former  Company  still  retain- 
ing its  name. 
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It  required  comparatively  little  nickel  at  that  time 
to  swami)  the  Avorld's  nuirkets,  and  it  was  only  with 
the  development  of  nickel  steel  and  its  adoption  for 
armour  plate  for  the  United  States  Navy,  that  The 
Canadian  Copper  Ccmpaiiy  began  to  get  on  its  feet. 

In  the  meantime,  from  1890  to  1894,  several  other 
nickel  companies  entered  the  field,  operated  for  short 
periods  and  disa]ipcared.  among  whom  may  be  men- 
tioned the  H.  H.  Vivian  Company  (Murray  Mine),  the 
Domijiion  Mineral  Company  (Blezard  Mine)  and  the 
Drury  Nickel  Company  (Chicago  Mine). 

The  Canadian  Copper  Company's  operations  how- 
.•vor.  in  spite  of  difficulties  and  disappointments,  con- 
tinued to  grow.  The  original  (East)  Smelter  was  en- 
larged from  time  to  time  until  1899  when  the  West 
Smelter  wa.s  built,  still  using  the  same  type  of  small 
hand-operated  equipment. 

The  blast-furnace  matte  continued  to  be  sold  to 
the  Oxford  Copper  Company,  who,  however,  built  the 
Ontario  Smelting  Works  in  Copper  Cliff  in  1900  to 
further  concentrnt.'  the  matter  before  shipment  to  the 
i-ffinery. 


This  marked  the  beginning  of  an  ai-ea  of  rapid 
development.  Ample  capital  was  provided;  a  new 
modern  smelter  was  constructed,  with  large  units 
mechanically  operated;  and  the  most  modern  mining 
equipment  was  in.stalled  at  Creighton  and  No.  2  Mines 
and  at  the  newly  opened ,  Crean  Hill  Mine.  The 
Hydro-Electric  Plant  at  High  Falls  was  developed  with 
its  thirty-mile  transmission  line  to  Copper  Cliff  and 
branches  to  Crean  Hill  and  Ceighton  Mines. 

Continually  increasing  demands  for  nickel  both 
j)rior  to  and  during  the  war  have  made  necessary 
successive  aditions  to  the  Smelting  Plant,  until  it  now 
includes  eight  blast  furnaces,  one  reverberatory  fur- 
nace and  six  large  basic  converters,  with  a  capacity 
of  upwards  of  .six  thousand  tons  per  month  of  Bes- 
semer matte,  containing  SO'^i  of  combined  copper  and 
nickel.  This  is  about  forty  times  the  capacity  of  th.' 
first  smelter  built  in  1888. 

No.  3  Mine  was  closed  down  in  1914,  No.  2  Mine  in 
1917  and  Crean  Hill  at  the  end  of  1918;  the  total  ore 
requirements  being  now  supplied  by  Creighton  'Mine. 
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Ill  1916-17  a  new  five-coiapartraent  shall  (No.  'S 
shaft)  was  sunk  at  Creighton  and  the  Mine  equipped 
with  electrical  haulage,  large  underground  crushers 
and  loading  pockets.  A  complete  new  surface  equip 
ment  of  the  most  modern  type  was  built,  including 
headframe  and  rockhousc,  power  house,  office, 
cliange-lioucs,  blacksmith  jnachine  and  carpenter 
shops,  supply  warehouse,  etc.,  all  of  steel,  brick  and 
concrete  construction.  The  hoisting  capacity  is  over 
five  thousand  tons  in  sixteen  hours. 

In  1916  all  roasting  operations  Avere  removed  froiii 
the  vicinity  of  Copper  Cliff  and  a  new  Roast  Yard 
constructed  on  the  Algoma  Eastern  Railway  between 
Ci-can  Hill  and  Creighton,  where  a  large,  electrically- 
operated  steel  ore-bridge  wa.s  last  year  installed  for 
placing  green  ore  on  the  roast  beds,  thus  doing  away 
with  the  last  of  the  Company's  large  manual  oy)er- 
ations. 

In  1916  The  International  Nickel  Company  of  Can 
ada.  Limited,  was  incorporated,  following  which  a 
large  nickel  Refining  Plant  was  built  at  Port  Colborne, 


Ontario,  a  a  cost  of  about  *5,(X)0, 000.00.  In  August, 
1918,  The  Canadian  Copper  Company  was  amalgam- 
ated with,  and  is  known  as  the  "Mining  and  Smelt- 
ing Division"  of,  The  International  Nickel  Company 
of  Canada,  Limited,  and  the  Port  Colborne  Plant  as 
the  "Refining  Division".  The  Head  Office  is  in 
Toronto. 

The  first  finished  product  from  the  latter  Plant 
was  produced  in  September  1918,  and  the  Plant  has 
been  rnning  at  full  capacity  since  that  time,  producing 
refined  nickel  as  ingots  and  shot,  nickel  oxide  and 
blister  copper. 

The  Company  has  for  many  years  shown  a  lively 
interest  in  the  welfare  of  its  employees.  Eight  hour 
shifts  were  inaugurated  a  number  of  years  ago.  A 
Department  of  Safety  and  Welfare  is  a  prominent 
feature  of  the  organization.  A  complete,  modern, 
fire-proof  hospital  is  maintained  for  the  Mining  ajid 
Smelting  Division,  Avith  competent  medical  and  nurs- 
ing .staffs.  Modern  recreation  clubs  have  been  built 
and  splendidly  equipped    and    furnished.  Athletic 


MINERS  WAITING  TO  DESCEND  AT  THE  SHAFT  OF  THE 
CREIGHTON  MINE. 
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grounds,  have  hccu  clevelopod  iitid  atiileiic  sporl>  en- 
couraged. The  employees'  stock  distribution,  on  easy 
terms,  have  been  largely  taken  advantage  of.  Dur- 
ing tlie  past  year,  free  insurance  under  tlie  group  in- 
surance plan  has  been  extended  to  all  employees  of  a 
certain  standinp,'.  Most  of  the  employees  of  the  Min- 
ing and  Snu^lting  Division  are  lioused  in  Company- 
owned  dwellings  at  very  moderate  rentals. 

Nickel  for  industrial  use  is  produced  iu  various 
forms,  such  as  metallic  ingots  and  shot,  as  oxides  and 
salts,  and  is  used  foi-  many  purposes:  but  by  far  the 
largest  use  is  for  alloying  with  steel. 


the  United  States  was  rolled  in  tlie  iiniiour  plate  d«'- 
j)artment  of  the  Homestead  Works  nf  the  Cai'negie 
Steel  Company,  under  the  superintendem-e  of  the  late 
E.  F.  Wood,- one  of  Ihe  organizers  of  The  Inter- 
national Nickel  Company  and  for  many  years  its 
Vice-President. 

The  wonderful  physical  propei'lics  of  iiickel  steel 
liave  led  to  its  I'apid  adoption  for  many  industrial 
uses,  particularly  where  the  saving  of  weight  (amount- 
ing to  as  high  as  thirty  per  cent.)  is  nf  importance, 
as  in  marine  raaehinerj'-,  long-span  ])ridges,  etc. 

.Many  special  alloy  steels  have  been  developed  from 


-VICKEL  CO. 


The  earliest  developments  of  nickel  steel  were  in 
Great  Britaiji  at  a  time  when  New  Caledonia  nickel 
snpplied  most  of  the  world ".s  requirements.  These  ex- 
periments were  brought  to  the  attention  of  the  United 
States  Naval  authorities  by  S.  -J.  Ritchie,  and  tests 
were  made  by  them  which  resulted  iu  the  adoption  of 
nickel  steel  for  armour  plate,  the  first  naval  vessel 
to  be  so  equipped  being  the  battleship  "Maine"  of 
Spanish-American  War  fame  in  1891;  Great  Britaiir 
falling  into  line  with  the  Renown  in  1891. 

The  first  of  this  nickel  steel  armour  plate  made  in 


nickel  steels  by  the  addition  of  small  percentages 
of  other  materials  such  as  chromium,  vanadium,  tung- 
sten, titanium,  molybdenum,  etc. 

The  Company  has  for  many  years  maintained  a 
Technical  Department,  including  a  physical  and  re- 
search laboratory,  where  many  intricate  problems  have 
been  worked  out  iu  the  development  of  special  grades 
of  nickel  and  nickel  alloys  to  meet  definite  specifi- 
cations covering  physical,  chemical  and  electrical  re- 
qui,rement.s,  particular  attention  being  paid  to  the 
needs  of  steel  manufacturers. 


NifKi^'i.  ui:i'i  m;i:v  of  thi-;  i  NTi:i;.N.\ri(  i.xa  i.  xhKRi.  ■  i  j 
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Halifax  Shipyards  Limited 

An  Enterprise  of  First-class  National  Importance 
By  D.  E.  U'liRlEN,  Chief  Engineer. 

The  enterprise  of  th3  Halifax  Shipyards,  Ltd.,  which  is  herein  described  by  Mr.  D.  E.  O'Brien,  the 
Chief  Engineer  of  the  Company  is  an  ambitious  and  far-r'3aching-  one,  as  a  perusal  of  the  following  art 
icle  will  disclose,  but  it  is  not  more  ambitionus  nor  more  far-reaching  than  the  future  of  the  Port  of 
Halifax.  A  steel  floating-dock  of  50,000  tons  capacity,  and  the  eventual  building  of  passenger  ships  up 
to  700  feet  in  length  is  contemplated  by  the  Halifax  Shipyards,  but  considering  the  importance  of  Hali 
fax.  as  demonstrati3d  by  the  accomplishment  of  the  port  during  the  war  period,  and  the  probability  that 
some  day  in  the  future  it  may  rank  in  maritime  importance  as  the  second  seaport  after  New  York  on  the 
Atlantic  coast;  these  plans  ar^3  modestly  and  wisely  conceived,  and  the  promoters  of  this  enterprise  are 
to  be  congratulat3d  on  their  farsightedness. 

The  site  controlled  by  the  Halifax  Shipyards  is  one  of  its  greatest  assets,  and  was  only  made  possible  by 
the  complete  sweep  which  the  Mont  Blanc  explosion  made  of  this  water-front  district.  With  the  new 
terminals  of  the  Canadian  National  Railways  on  the  North- West  Arm,  the  building,  docking  and  repair- 
ing facilities  which  th3  Halifax  Shipyards  will  provide,  and  the  land-locked  harbour  of  refuge  and  as- 
sembly provided  by  Bedford  Basin,  Halifax  may  look  forward  to  being  truly  and  in  very  fact  th3  "Guard- 
ian of  the  North,"  and  a  maritime  metropolis  of  first-class  rank. 


TT.\T,TFAX  SHTPYARDS — GRAVING  DOCK.  MACHTNR  SHOP 
AND  PIPE  SHOI'. 


The  plant  of  the  Halifax  Shipyards  is  situated  on 
the  western  shore  of  Halifax  Harbour  at  the  north 
end  of  the  City  of  Halifax.  Tho  property  includes 
the  area  bounded  on  the  west  by  C.  (J.  R.  right-of-way 
on  the  east  by  Halifax  Harbor  and  on  the  south  by 
North  Ferrv  St..  and  on  the  nortli  ('.  G.  R.  Pier. 
No.  9. 

Prior  to  the  disastrous  explosion  of  December  6th. 
1917  the  area  on  the  western  side  of  the  Harbor  be- 
tween North  Ferry  St.  andPier  No.  9,  was  oAvned  by 
Halifax  Graving  Dock  Co.,  Acadia  Sugar  Refinery. 
The  Canadian  Government  Railways,  Halifax  City, 
the  Boak  Estate  and  the  Glassey  estate.  The  water 
front  consisted  of  the  Canadian  Government  Piers 
Nos.  6.  7,  8,  and  9. 

The  C.  G.  R.  Pier  No.  6.  located  near  the  centre  of 
this  area  projected  into  Halifax  Harbor  about  400 


feet  in  a  south  easterly  direction  from  the  main-land 
and  about  200  feet  from  this  Pier  the  Steamer  "Mont 
Blanc"  blew  up  with  its  cargo  of  T.N.T.,  which  com- 
pletely demolished  all  structures  in  the  north  section 
of  the  city  and  all  the  buildings  and  wharves  alons 
this  section  of  the  water  front. 

After  the  disaster  the  C.  G.  R.  took  stepN  to  expro- 
priate all  the  water  front  in  this  vicinity  and  it  was 
during  this  period  that  negotiations  were  entered  in- 
to by  the  present  officials  of  the  Halifax  Shipyards 
Ltd.,  and  the  C.  G.  R.  whereby  the  Shipyards  Com- 
pany acquired  the  property  now  owned  by  them. 

In  the  Spring  of  1918,  an  extensive  survey  was 
made  and  plans  were  prepared  for  an  up-to-date 
shipbuilding  yard  and  provision  was  made  for  future 
extensions.  This  necessitated  a  large  amount  of  ex- 
cavation and  grading  as  the  area,  as  it  existed,  was 
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very  unsuitable  ior  iiuiiuHliate  operations.  The 
work  eonsisted  in  the  removing?  of  about  350,000  cu. 
yds.  of  excavation  which  was  to  be  used  in  reclaimiTig 
land  along  the  water  front.  It  was  necessary  that 
a  new  right-of-way  should  be  made  for  the  C.  G.  R.'s 
existing  main  lines  wliich  pa.sssd  through  the  centre 
of  the  properties.  This  right-of-way  had  to  be  mov- 
ed wostwai'd,  to  take  up  a  space  of  50  feet  wide  meas- 
used  from  the  east  side  of  Harrington  St.  It  was 
from  this  area  that  the  greater  part  of  the  excava- 
tion was  removed.  In  order  to  hold  up  Barrington  St., 
after  this  cutting  was  made  it  was  necessary  to 
build  a  heavy  concrete  retaining  wall  along  the 
East  side  of  the  street.  The  difference  between  the 
.street  elevation  and  the  finished  grade  of  the  inain-line 
tracks  was  an  average  of  25  feet  for  a  length  of  2610 
feet. 


The  present  layout  differs  considerably  from  the 
original  layout  as  a  number  of  changes  had  to  be 
made  owing  to  unforseen  difficulties  which  arose 
from  time  to  time.  The  berths  in  the  original  design 
were  at  right  angles  to  the  shore  line  and  three  in 
number  but  were  subsequently  changed  to  their  pro- 
sent  location  as  it  would  facilitate  launching;  and  al- 
so would  allow  just  as  much  space  at  the  head  of 
berths,  while  the  ends  of  the  ways  were  in  shallow- 
er water,  which  is  advantageous  in  construction  and 
launching  of  the  ships. 

The  platers'  and  coppersmiths'  and  other  shops 
were  originally  located  directly  in  front  of  the  berths, 
but  when  the  diagonal  berths  were  decided  upon  the 
shops  were  placed  far  enough  north  of  No.  4  Berth, 
to  allow  for  the  construction  of  700  feet  passenger 
steamers,  the  building  of  which  is  contemplated  by 
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the  comp'inv.  All  other  buildings  and  structures  are 
now  placed  in  their  original  positions  on  the  laj'out. 

Access  to  the  plant  is  obtained  by  means  of  two 
bridges  over  the  C.  N.  R.  tracks  one  of  which,  the 
traffic  bridge  Ici^ds  to  a  ramp,  which  in  turn  leads 
to  the  Shipyards  main  gate  at  the  north  and  H.  M. 
('.  Dockyard  Gate  on  the  south.  The  foot  bridge  i.s 
immediately  in  front  of  the  office  building,  and  is 
used,  for  all  who  live  in  the  north  end  of  the  city  to 
enter  and  leave  the  Plant.  At  the  main  gate  a  clock 
house  92'6"  x  15'6"  is  erected  containing  20  clocks 
which  are  automatically  regulated  to  standard  time 
l)y  a  master  clock.  The  master  clock  is  located  in 
the  Telegraph  &  Telephone  Office  and  the  correct 
time  is  received  every  day  at  12.00  o'clock  noon  from 
the  government  observatory  at  St.  John,  N.p.  The 
company  has  its  private  telegraph,  wire  and  private 
telephone  system  of  50  phones. 

The  administration  building  located  at  the  main 
gate  is  280  feet  long,  50  feet  wide  and  three  stories 
higli.  Part  of  the  lower  floors  of  the  building  art' 
used  as  storerooms  and  compressor  rooms  and  the 
remaiuilor  is  used  for  offices  for  the  executive  and 
other  staffs.  The  ambulance,  first-aid  doctor's  of- 
fices, timekeeper,  employment  and  paymaslter's  of- 
fices, are  on  the  ground  floor  in  the  south  60  feet 
.section  of  Mie  building.  In  the  north  end  on  the 
ground  floor,  compressors  are  placed  which  will  sup- 
ply air  for  pneumatic  machinery  and  tools.  The  pur- 
chasing telegraph,  telephone  inquiry  and  traffic  of- 
fices are  at  the  main  entrance.  The  stores  office  and 
marine  engineering  offices  are  also  on  the  second  floor. 
The  executive  accounting,  engineering  and  drafting 
offices  are  located  on  the  third  floor.  On  the  top 
floor  the  hull  drafting  office  is  located. 

The  Graving  Dock,  the  only  structure  on  the  orig- 
inal properties  not  seriously  damaged  by  the  explo- 
sion, is  585  feet  long  and  100  feet  wide  and  capable 
of  accomodating  .ships  560  fee*  long. 

The  Machine  Sliop  is-built  fifty  feet  east  of  and  par- 
allel to  the  Graving  Dock.  It  is  a  reinforced  concrete 
l)uilding  300  foet  long  and  100  feet  wide  and  is  equip- 
ped with  15  ton  overhead  crane  for  the  handling  of 
heavy  material.  A  heating  plant  is  now  in  the  course 
of  construction  at  its  south  end  which  will  heat  the 
Machine  Shop  and  adjoining  Pipe  Shop  by  means  of 
hot  air  forced  through  48"  metallic  ducts  by  electric 
fans. 

A  pipe  fitiiT.s  and  electricians  shop  is  built  at  the 
north  end  of  Machine  Shop.  The  building  is  90  feet 
long  and  40  feet  wide  and  two  storie+i  high,  built  of 
concrete  and  brick,  and  heated  as  before  mentioned. 

Tiie  platers  shop  is  located  at  the  north  end  of  the 
property.  It  is  of  steel  frame  and  brick  consti-uction 
HOO  feet  long  75  feet  wide,  500  feet  of  the  building  is 
two  stories  high,  the  upper  floor  being  the  Mould 
Loft.  The  portion  of  the  building  100  feet  long  at  the 
north  eiul  is  the  Smith  Shop  and  contains  steam  ham- 
mers, forges  etc.  An  overhead  crane-way  extends 
alon  g  the  full  length  of  the  shop.  The  crane  of  5  tons 
capacity  is  electrically  operated.  At  the  north  end 
of  the  Smith  Shop  a  fan  house  is  erected.  All  forges 
are  down-draft  and  the  air  is  exhausted  by  means  of 
an  electrically-operated  fan.  The  smithy  iron  is  stored 
in  an  angle  rack  at  this  end  also.  When  the  building 
was  designed,  provision  was  made  for  a  leanto  extend- 
ing 500  feet  in  length  of  main  building  on  either  side. 
.\\  present  340  f'Cf  of  the  lennto  h  "onstructed  on 


the  west  sire  beginning  40  feet  from  the  south  end 
and  thence  running  north,  it  is  proposed  to  have 
markuig  tables  m  this  portion  of  the  building  and  it 
is  equipped  with  5-ton  overhead  electric  crane  to  han- 
dle the  materiaL 

Ar  me  noriu  end  of  the  office  building  the  main 
heating  plant  is  located.  From  this  buiiaing  a  rein- 
forced concrete  trench  4  feet  square  conducts  the 
steam  heating  and  return  pipes  also  the  air  and  hy- 
draulic pipes  irom  the  comprtssors,  accumulator  and 
heating  plant  to  the  irlate  bliop,  a  distance  of  about 
400  teet.  Along  the  east  side  of  the  Plate  Shop  a 
i-raneway  400  leet  long  by  80  feet  wide  is  constructed 
which  spans  the  Plate  Racks  and  the  assembling 
skids.  The  Crane  is  electrically  driven  and  of  lYz  tons 
capacity. 

ine  fower  Plant  is  located  at  the  extreme  south- 
cast  corner  of  the  Yard  and  is  a  steel  frame  re-inforc- 
cd  concrete  and  brick  building.  The  boilar  room  is 
14.3  feet  long  and  50  feet  wide.  The  generator  room 
is  98  feet  long  and  50  feet  wide  having  a  turbo  gen- 
erators of  40UU0  combined  horse  power.,  capacity 
with  pumps  and  other  necessary  equipment,  including 
a  hand-operated  overhead  crane  of  15  tons  capacity. 
The  chimney  to  produce  natural  draft  and  insure  com- 
bustion, is  reinlorced  concrete  20/  feet  high  and  11 
feet  9  inches  in  side  diameter  at  the  base,  tapering  to 
an  mside  diameter  of  10'6"  at  the  top. 

A  saw  mill  and  Joiner  Shop  remains  to  be  built 
which  will  be  located  north  of  the  Plate  Shop  and  will 
be  200  feet  long,  50  feet  wide  and  two  stories  high. 

The  change  in  the  location  of  the  C.G.R.main  lines 
necessitated  the  building  of  a  concrete  wall  along 
the  ea.st  property  line.  This  wall  is  about  1000  feet 
long  and  has  an  average  height  of  eight  feet.  The 
change  in  the  location  of  the  C.  N.  R.  tracks  also  nec- 
essitated extensive  changes  in  the  Admiralty  proper- 
existing  main  lines  were  diverted  50  feet  east  in  order 
ty,  immediately  south  of  the  Shipyards  property.  The 
existing  main  lines  were  diverted  50  feet  east  in  order 
to  eliminate  curvature  of  grade  and  to  connect  with 
the  track  along  North  Street  Yard.  This  bent  the 
cutting  of  a  new  righ-of-way  through  rock  from  Ship- 
yards traffic  bridge  to  a  point  150  feet  south  of  the 
Dockyard  gate.  A  number  of  buildings  wei*e  remov- 
ed and  the  City  sewers  and  water  lines  were  lowered 
to  conform  with  the  new  grade  and  alignment.  A 
i\i'\v  system  of  gas  lines  was  necessary  as  ^he  existing 
iras-main  ran  directly  under  the  main  line  tracks. 

.\t  present  four  ships  are  under  construction  on  the 
berths.  The  first  two  keels  laid  down  were  8150  tons 
ships  400  feet  long,  52  feet  beam  and  31  feet  depth. 
The  next  two  keels  were  for  10,400  ton  ships,  430  fei 
long,  56  feet  beam  and  38  feet  depth.  The  derrick 
system  at  the  berths  is  coraplete  only  for  berths  No. 
3  and  4.  The  system  consists  of  12  derricks  with 
iiijists  90  feet  high  and  booms  35  feet  long,  electrical- 
\y  operated.  The  derrick  arrangement  is  such  thai 
material  can  be  placed  on  any  portion  of  the  ships 
from  material  cars  which  are  shunted  down  between 
berths. 

For  Berths  1  and  2  a  new  arrangement  of  derricks 
is  proposed.  It  will  consist  of  three  stationarj^  der- 
ricks spaced  equally  along  the  length  between  the 
berths.  These  derricks  are  surmounted  on  a  steel 
trestle  100  feet  high  and  have  a  boom  radius  of  90  feet 
with  a  lifting  capacity  of  5  tons.  They  are  equipped 
with  double-friction  electric  hoists  drums  16"  dia- 
meter and  30"  hmg,   (hoisting  duty '  7000  pounds  a1 
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'200  t'e»'f  pe)'  luimite)  iind       plei'tric  swinging  engine. 

The  roiiipany  contemplates  adding  to  its  present 
i-quipment,  a  steel  floating  dock  50,000  tons  capacity. 
In  order  to  accomodate  this  giant  dock,  the  water 
front  mnst  l)e  deepened  and  anchors  provided  to  hold 
the  doek  in  place,  also  a  sea  wall  constructed  that 
material  may  be  delivered  to  the  craft  under  repairs 

As  rapidly  as  the  course  of  construction  will  per- 
mit, the  company  propose  l)uil(ling  their  own  boilers 
and  engines  and  all  fittings  appertaining  to  the  co)n 
|)lete  construction  of  ships. 

The  jilant  is  equipped  with  a  modern  tlirce  way 
.sprinkler  system  installed  by  the  Automatic  Sprinkler 
fo.  of  Canada.  The  shops  are  equipped  with  the  dry 
system,  and  the  offices  with  the  wet  system. 

A  40,000  gal.  steel  tank  T.i  feet  high  keeps  a  con- 
stant pressure  on  the  .system  and  an  emergency  fire- 
underwriter  pump  of  1000  gal.  per  minute  is  ever 
ready  in  case  of  emergency.  The  Fire  Department 
is  well  organized  with  Fire  Chief,  30  subordinates, 
Avith  an  extensive  fighting  equipment. 

The  housing  problem  has  been  one  of  deep  concern 
lor  the  men  employed  at  the  yard,  but  at  present 
the  problem  is  being  cleared  up  considerably.  The 
management  has  obtained  a  number  of  houses  which 
will  be  sold  or  rented  at  a  reasonable  price  to  those 


who  desire  them,  thus  offering  men  fiomfortabb- 
homes  within  easy  reach  of  their  work. 

The  management  has  also  bought  the  spacious 
King  Eflward  Hotel  whir>h  at  present  houses  a  nnmber 
(if  the  men  with  thfir  families. 

The  employees  have  organized  a  social  and  athlet- 
is  Club  in  the  interest  of  the  men  in  the  yard.  They 
have  obtained  the  lease  of  the  Y.M.C.A.  which  for- 
merly belonged  to  th;-  Dockyard  property.  It  is  used 
ff)r  meetings  and  social  gatherings,  which  tend  to 
Itiing  about  a  "get  together"  sjjirit  amongst  the  men. 
Material  is  available  in  the  yard  for  all  .sporting  com 
petitions  and  after  having  a  successful  baseball  and 
football  team  with  the  sanction  and  support  of  the 
management  and  men,  a  fast  hockey  team  has  been  en- 
tered in  the  Dartmouth  league.  For  those  who  do 
not  interest  themselves  in  this  type  of  exerci.se,  the 
Club  affords  a  competent  gymnasium  instructor  who 
holds  classes  twice  each  week.  It  is  also  the  intention 
of  the  Chib  to  in.stitute  night-classps  so  that  men  who 
have  not  had  the  opportunity  in  earlier  days  may  be 
come  proficient  in  the  various  branches  of  work  at 
which  they  are  employed. 

The  membership  of  the  Club  is  growing  and  the 
Committee  proposes  to  have  every  man  in  the  yards 
as  a  member  next  season  when  there  will  probably  be 
2000  men  on  the  job. 
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The  Dominion  Shipbuilding  Company  Limited  of  Toronto 


The  Dominiiiii  ►Shipbuilding  L'ompauy,  Limited,  oi' 
Toronto,  is  a  business  organization  that,  has  contri- 
buted mueli  to  the  development  of  the  shipbuilding 
industry  in  Canada.  Although  it  onlj^  came  into  ex- 
istence in  1917,  the  plant  has  l)ecn  steadily  expandeil 
and  the  scope  of  the  company  enlarged  until  in  the 
jiresent  year  the  industry  finds  itself  well  abreast  of 
the  capacity  of  tlni  plant  and  its  building  program, 
wliicli  Wcis  twelve  ships  per  year,  of  canal  size,  261 
feet  over  all,  with  a  carrying  capacity  up  to  4300  gross 
tons.  The  1918-19  program  consisted  of  eight  bulk- 
freighters,  two  of  which  were  delivered  in  the  fall  of 
1918,  three  in  the  following  spring  and  the  remaining 
three  at  later  periods.  Four  additional  contracts  were 
i|uickly  got  underway,  the  end  of  1919  and  the  be- 
gining  of  the  present  yeai-  seeing  the  launching  of  the 
'"T.  L.  Church"  and  the  "'Torontonian"  respectively. 

The  Dominion  Shi])buildiug  Company's  plant  has 
lieen  constructed  on  fifteen  and  a  half  acres  of  land 


Iron  Works  for  llie  preparation  of  the  material,  had 
it  drawn  over  the  snow  by  hand  a  distance  of  300 
yards  to  the  new  berth,  and  laid  the  first  keel  in  the 
snoAV,  building  the  first  .ship  the  "St.  Mihiel,"  in  that 
fashion  with  tlic  lielj")  of  only  one  small  locomotive 
crane. 

Meanwhile  piles  were  driven  through  the  newly  de- 
posited land  which  was  being  reclaimed,  down  to  the 
rock,  for  the  plant  buildings.  Work  was  in  progress 
when,  in  the  following  April  the  Thor  plant,  which 
Mr.  Dahlgren  had  been  utilizing,  went  up  in  smoke. 
More  trouble  came  in  the  difficulty  of  obtaining  suit- 
able machinery,  the  company  being  forced  to  subsidise 
certain  machine  ahops  to  build  the  necessary  machines, 
which,  when  ready,  were  placed  in  the  now  partly  com- 
pleted fabricating  shop  of  the  plant.  Since  then  rapid 
progress  has  been  made,  not  only  in  expanding  the 
plant  but  in  tui-ning  out  the  company's  many  con- 
tracts, until  today  the  Dominion  Shipbuilding  Com- 
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reclaimed  by  the  Toronto  Harbor  Commission  and 
extends  from  Bathurst  Street  on  the  west,  to  Spad- 
ina  Avenue  on  the  east,  with  five  building-berths  for 
eanal-size  ships,  and  other  buildings,  which,  when  the 
present  plans  are  completed,  will  have  involved  an 
outlay  of  two  and  a  half  millions  dollars.  Practically 
all  of  the  plant  has  been  constructed  now,  with  the  ex- 
ception of  one  oi:.  two  units  and  these  will  likely  be 
under  way  next  vsummer.  When  the  final  touclies  are 
I)ut  on  the  works  the  company  will  have  one  of  the 
l)ost  equipped  sliiiibuilding  plants  on  the  continent. 
These  buildings  take  the  place  of  the  old  Thor  Iron 
Works  at  the  foot  of  Bathurst  Street,  which  were  de- 
stroyed by  fire.  It  is  to  the  credit  of  the  company  that 
during  1918  they  not  only  built  a  good  portion  of  the 
plant  but  in  the  same  year  they  built  and  delivered 
six  .steamei-s.  At  the  beginning  of  that  year  Mr.  Louis 
Dahlgren,  the  General  Manager  of  the  company,  hav- 
ing no  faliricating  shops,  used  those  of  the  old  Thor 


piiny  is  recognized  as  one  of  Canada's  big  and  lead- 
ing industries. 

At  the  present  time  tlic  plant  lacks  the  foundry 
and  boiler  shop,  which  were  originally  planned,  but 
these  will  be  constructed  as  soon  as  the  company  can 
turn  its  attention  to  thou.  The  main  building  which 
has  been  in  operation  for  a  considerable  length  of 
time,  takes  in  the  furnaces,  smith  shop  and  punch 
shop  with  machinery  for  handling  about  75  tons  of 
ship  steel  per  day  of  nine  hours,  while  there  are 
also  departments  for  bending  slabs  and  angle-iron 
work.  The  power  plant,  warehouse,  joi.icrs'  and  car- 
]ieuters'  .shop  and  mould-loft  arc  on  the  second 
storey.  The  entire  building,  which  is  485  feet  long  and 
210  feet  wide,  is  constructed  of  steel  with  reinforced 
concrete  .walls  and  corrugated  iron  roof. 

A  second  building  takes  in  the  electrical  shop,  pipe 
shop,  blacksmith  shop,  machine  shops  and  pattern  shop. 
Tlii^  buildincr  i^  27.")  fi-et  lonu-  and  is  to  have  another 
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130  ioct  fKlflcd  on,  \vli]c.li  will  be  110  feet  wide. 

Tlic  jdatp  and  angle  furnacps  are  of  the  oil-burn- 
ing type  and  arc  capable  of  handling  the  longest 
frames  and  plates  required.  They  were  installed  by 
the  Toronto  Incinerator  Company.  For  handling  the 
steel  at  the  shii)'s  side  three  gantry  eranes  have  been 
installed,  and  there  is  also  one  sot  of  shear  legs  of  100- 
ton  paj)aeity.  These  are  used  in  the  installation  of  the 
'■ngines  and  the  boilers  immediately  after  launching. 
All  machinery  is  electricaly  driven,  and  alternating 
current  is  obtained  from  the  Hydro  system. 

In  laying  out  the  plant  every  precaution  was  taken 
to  lessen  the  handling  of  material  as  much  as  pos- 
sible.   The  j)rinciple  of  "straight-line"  operation  has 


been  followed  in  the  designing  ot  the  lay-out  so  that 
there  is  no  waiting  of  one  department  upon  the  pro- 
gress of  another  department,  and  when  several  other 
units,  now  in  contemplation,  are  constructed,  the 
Dominion  Shipbuilding  Company  will  have  added  con- 
siderably to  its  already  well-equipped  and  up-to-date 
plant. 

The  company  is  now  located  in  their  new  Office 
Building,  a  handsome  solid  brick  structure  erected 
during  the  later  part  of  1919.  Th6  1920  con.struction 
programme  consists  of  twelve  steel  freighters,  two  of 
which  are  building  for  account  of  the  Dept.  of  Marine. 
These  vessels  are  all  designed  for  ocean  service  and  are 
building  to  Lloyd's  highest  cla.ss. 
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Official  Review  of  the  Completed  Program  of  Shipbuilding 
of  the  Imperial  Munitions  Board  in  Canada 

Total  of  349,163  tons  of  d.  w.  Shipbuilding  in  Canada 


With  the  delivery  of  the  steamships  War  Vixen  ami 
the  War  Magic  at  the  port  of  Halifax,  N.  S.,  in  Janu- 
ary, there  was  completed  the  Imperial  Government's 
shipbuilding  programme  in  the  Dominion  of  Canada, 
under  which  there  were  turned  out  46  wooden  ves- 
sels of  142,600  tons  deadweight  and  42  steel  vessels 
of  206,563  tons  deadweight,  making  a  total  of  88  ves- 
sels and  a  total  of  349,163  tons  deadweight. 

Early  in  the  year  1917  the  Canadian  delegate  of 
the  British  Ministry  of  Shipping,  Mr.  James  Esplen. 
arrived  in  this  country  and  made  a  tour  of  all  the 
existing  yards  and  also  investigated  the  possibilities 
of  new  shipyards  then  being  mooted.  At  that  time 
the  Canadian  shipbuilding  industry  was  almost  dor- 
mant, there  being  in  existence  some  half  dozen  ship- 
yards, which  made  a  meagi-e  existence  by  building 
service  vessels  for  Goveniment  departments.  Mr.  Es- 
pli  11  acted  in  conjunction  with  the  Imperial  Munitions 
Hoard.,  under  the  ehainuanshiii  of  Mr.  (now  Sir) 
•loseph  Flavelle,  which  was  at  that  time  executing 
larg.-  munitions  and  other  contracts  on  behalf  of  the 
Imperial  Government.  As  soon  as  negotiations  for 
ships  were  well  under  way,  Mr.  Esplen  returned  to 
Engl  and,  leaving  the  execution  of  the  work  to  the 
n  preseiitative  of  the  Ministry  of  Shipping.  Mr.  R.  R. 
(Jray  Chisliolm  to  act  as  advisor  on  ]ilaiis  and  con- 
struction. 

Jt  was  soon  realized  however  riial  the  work  involv- 
ed was  of  such  magnitude  that  a  trained  staff  would 
be  required  to  handle  it,  and  the  result  was  that  Col- 
onel W.  I.  Gear,  perhaps  the  most  prominent  shipping 
man  in  th?  country  and  vice-president  of  the  Robert 
Ri'ford  Company,  Limited,  of  Montreal  one  of  the 
oldest  transcontinental  shipping  firms  in  the  Do- 
minion, assumed  conti-ol  of  the  work  under  the  title 
of  "Director  of  Steel  Shipbuilding."  Col.  Gear  pro- 
cei-ded  to  Ottawa  on  May  7th  1917  and  associated 
with  him  on  a  large  staff  were  Mr.  W^alter  Lambert. 
.M.LX.A..  naval  architect;  Mr.  Robert  McXab,  M.LN. 
.v.,  marine  engineer;  Mr.  D.  J.  Hirst,  afcountant.  and 
Miss  C.  A.  Huiit?r.  secretar\ . 

New  Yards  Opened. 

With  the  (  XL-eption  of  one  or  two  yards  all  had  to 
make  large  additions  and  improvements  to  carry  out 
their  contracts,  while  entirely  new  yards  were  or- 
ganized by  the  Canadian  General  Electric  Company 
of  Toronto  at  Bridgeburg,  Ont.;  the  British-Ameri- 
can Shipbuilding  Company,  Limited  at  Welland,  Ont., 
and  the  Midland  Shipbuilding  Company,  Limited  at 
Midland.  Ont.  At  first  it  was  not  intended  to  build 
other  than  steel  vessels  but  as  the  losses  from  sub- 
marines made  tonnage  requii'ements  more  urgent,  the 
door  for  wood  and  concrete  constnietion  was  open- 
ed. A  programme  of  wood  construction  was  ina^ig- 
rated,  comprising  46  ships  19  in  Eastern  Canada  and 
27  on  the  Western  coast,  Mr.  R.  P.  Butchart  with 
whom  was  associated  Capt.  J.  W.  Troop,  undertaking 
the  building  of  these  vessels  on  the  Pacific  coast. 

Shipbuilders  were  unobtainable  and  most  of  the 
work,  in  fact  all  of  it  with  the  exception  of  a  boat 
built  at  Liverpool,  N.  S.,  was  undertaken  by  general 
cnntraetnrs.  who  had  Iflrsre  organi/ntinn.*:  hut-  no  <ship 


iniilding  experience.  Contracts  were  finally  conclu- 
ded with  the  following  contracting  firms  in  Eastern 
C'anada  for  wooden  ships  such  firms  having  to  con- 
struct the  yards  from  the  foundation  up,  including 
purchase  and  installation  of  wood-woi-king  machinery 
to  handle  logs  as  large  as  36  inches  square,  an  enor- 
mous task  in  view  of  the  fact  that  they  had  no  pre- 
vious experience  ^n  shipbuilding ;  Grant  &  jHorne. 
St.  John, 'N.  B.,  2  vessels;  Quinlan  &  Robertson,  Ltd., 
Quebec,  4;  Quebec  Shipbuilding  &  Repair  Co..  Ltd., 
Quebec,  2 ;  Three  Rivers  Shipyards,  Three  Rivers,  2 ; 
Fraser  Brace  &  Co.,  Ltd.,  Montreal,  4;  Toronto  Ship- 
building Co.,  Ltd.,  Fort  William,  2  vessels.  In  addi- 
tion the  Southern  Salvage  Company  at  Liverpool,  N. 
S.  the  only  old  yard,  took  a  contract  to  build  one  ves- 
sel. All  the  wooden  ships  were  standardized  and  built 
to  a  common  plan. 


A 


SS.  -SKOLMA,"  LAUNCHED  AUG.  7th,  1919.  . 
D.W.  ."{.SSO  gross  tons.    Steel  car  freighter  now  in  Trans- 
Atlantic  Service. 
Built  hy  Dominion  Shipbuilding  Co.,  Toronto. 

Many  Obstacbs 

Severe  weather  in  the  United  States,  interfered  with 
the  shipment  of  supplies  for  steel  vessels  and  when 
the  United  States  entered  the  war,  the  commandeer- 
ing by  that  Government  of  all  wood  and  steel  plants 
and  their  products  seriously  hampered  the  work  of 
the  Imperial  Munitions  Board.  The  operation  of  the 
conscription  law  took  many  men  from  the  yards  and 
labour  restlessness  also  had  to  be  contended  with. 
Great  trouble  was  also  experienced  in  securing  the 
necessary  quantity  of  timber  for  the  wooden  vessels 
and  when  it  is  stated  that  altogethed  nearly  70.000,- 
000  feet,  board  measure  had  to  be  obtained  almost 
immediatelj",  those  acquainted  with  lumber  conditions 
can  realize  what  this  meant. 

The  endeavour  of  the  board  and  the  rule  set  by  the 
chairman,  was  that  everything  possible  was  to  be 
bought  in  Canada  if  it  were  obtainable  at  reasonable 
prices,  and  this  policy  was  adhered  to  throughout 
<:o  that  all  thp  money  nbout  *70.000.000  expended  hy 
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tlif  Britisli  (.>u\t.iiiiiieiii  i'or  bofitn,  remained  as  far 
as  possible  within  Canada. 

The  first  steel  boat  delivered  was  the  War  Dog. 
August  6th,  1917,  from  ■Wallace  Shipyards,  Ltd,  Van- 
couver, followed  by  the  War  Wasp  on  August  .'JOth  of 
that  year  from  the  Nova  Scotia  Steel  &  ('oal  (lo.. 
New  (Jlasgow;  then  the  War  Pish  from  Port  Arthur 
Shipbuilding  Co,  November  20th,  1917;  while  the 
first  woodeji  ship  the  War  Sioux,  was  delivered  in 
September,  1918,  by  the  Great  Lakes  Dredging  Co, 
Ltd.,  Port  William.  As  to  concrete  boats  this  class 
of  vessel  did  not  appeal  to  the  director,  who  felt  that 
while  for  certain  purposes  they  might  be  useful,  for 
sea-going  purposes  they  wcrr  still  in  the  experimental 
stage. 

Government  Plans. 

In  January,  1918  the  Canadian  Government  expres- 
sed their  intention  of  taking  up  shipbuilding  as  a 
national  undertaking.  Though  the  Imperial  Muni- 
tions Board  was  just  on  the  verge  of  making  further 
contracts  iu  Canada  for  additional  steel  boats,  and 
was  also  considering  the  construction  of  further 
Avoodon  standardized  boats  of  i^OOO  and  1,000  tons 
deadweight,  the  latter  being  for  special  service  on 
the  English  and  5Freneh  coasts^,  these  negotiations 
were  at  once  cancelled  and  the  work  of  shipbuilding 
continued  by  the  Canadian  Goveriiuient . 

Shortlv  after  the  signing  of  the  armistice  iu  1918, 
it  was  felt  that  better  oversight  could  be  given  to  the 
remaining  boats  by  moving  the  offices  to  Montreal 
and  the  shipbuilding  department  with  the  remaining 
staff,  was  transferred  to  th?  Drummond  Building, 
where  it  has  remained  u\)  to  tli(>  present,  and  is  now 
being  closed. 


In  addition  to  the  wooden  vessels  already  enumer 
ated.  the  following  contracts  for  .steel  vessels  wer.- 
made  by  the  Lnp?rial  Munitions  Board  under  Col. 
Gear  as  director;  Canadian  Vickers  Ltd.  Montreal, 

4  of  7,000  tons;  J.  Coughlan  &  Sons.  Vancouver,  9 
of  8,800;  Wallace  Shipyards,  North  Vancouver,  1  oT 
4,500,  2  of  4,600;  Port  Arthur  Shipbuilding  Co.,  Ltd.. 

1  of  4,300,  6  of  3,400;  Collingwood  Shipbuilding  Co.. 

2  of  2,900;  Midland  Shipbuilding  Co.,  Ltd.,  3  of  3,400: 
British  American  Shipbuilding  Co.,  Welland,  3  of  3,- 
r)00;  Canadian  General  Electric  Co.,  Bridgeburg,  2 
of  3,500;  Poison  Iron-works,  Ltd.,  6  of  3.500;  Novii 
Scotia  Steel  &  Coal  Co.,  Ltd.,  New  Glasgow,  1  of  1,- 
800,  1  of  2,400;  car  ferry  Leonard  purchased,  1  of  2.- 
263  tons;  total  steel  deadweight  tonnage,  206,563. 
Wooden  shipbuilding  operations  on  the  Pacific  coast, 
included  the  Foundation  Company,  Victoria,  B.  C. 

5  of  3,100;  Cameron  Genoa  Company.  Victoria,  4  of 
3,100;  New  Wes;tminster  (jomstmction  Company,  4 
of  3,100;  Westeni  Canada  Construction  Co.,  6  of  3.- 
100;  Pacific  Construction  Co.,  Coquitlam,  2  of  3,100: 
Wm.  Lyall  Shipbuilding  Co..  North  Vancouver.  6  of 
3,100;  total  83,700  tons,  added  to  which  was  58,900 
tons  of  Avooden  shipping  built  by  Eastern  plants,  al- 
ready referred  to;  the  total  deadweight  tonnage  for 
88  steel  and  wooden  ships  being  349,163. 

Some  criticism  has  been  made  of  the  wooden  ves 
sels;  but  it  is  stated  thrse  wera  all  substantially  built 
iu  every  particular  and  were  given  in  Lloyd's  Regis- 
ter, under  Avhos?  supervision  they  were  built,  twelve 
yeai-s'  class.  They  are  all  in  service  and  are  said  to 
be  giving  satisfaction  to  their  present  owner. 

In  the  building  great  secrecy  had  to  be  maintained 
and  this  survey  of  the  operations  of  the  Imperial  Mu- 
nition Board  in  Canadian  shipyards  is  the  first  that 
has  been  made  public. 


T..\rNrnTNO  of  ss.  -st.  .miiitki.."  :;<!ti>  skpt..  i;ms. 

I>.A\'.  <'ai  Tying  capacity  l,.'5iiii  gross  tons.     Kuilt  lor 
Tians-.Atlantio  Seryico.  by  Dominion  Ship- 

bnidillR   Co  ,  Toronto 
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The  St.  Lawrence  Welding  Company  of  Montreal 


The  St.  La^vreiiee  Welding  Comp;iny  of  Montreal 
is  not  a  large  concern,  as  things  go  these  clays,  but  it 
has  been  much  smaller,  and  judging  from  the  special- 
ised character  of  its  work  and  the  niciie  it  fills  in 
the  metal-working  industries  of  Quebec,  it  bids  fair 
to  become  much  larger.  Recently,  the  Company  add- 
ed to  its  equipment  a  boiler  shop,  with  6,000  ft.  of 
floor  space,  equipped  to  handle  any  variety  of  steel- 
plate  work  up  to  a  thickness  of  three-quarter  inch. 
The  specialties  of  the  concern  include  steel  rivetted, 
or  welded,  tanks,  smoke-stacks,  boiler  breechings,  mix- 
ing tanks,  soda  tanks,  steel  digesters  and  specialties 
for  the  pulp  and  paper  industry. 

The  St.  Lawrence  Cumi)any  has  had  much  exper- 
ience in  the  repairs  required  aboard  ships,  and,  as 
M-ill  be  ol)served  fvnin  the  aecompanving  cut,  a  port- 
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WELDING  PROCESS. 


al)le  equipment  lia>  been  designed  to  meet  the  special 
requirements  of  .ship  repairs  as  to  time  and  quick  ac- 
cessibility. The  slogan  of  the  concen:  is  "We  can 
weld  anything,  anywhere."  This  aim  Avas  realised 
during  the  war,  when  practically  the  entire  capacity 
nf  the  Company's  cquipmrnt  was  taken  by  the  British 
Admiralty.  Very  often  it  happened  that  the  Admiral 
ty  could  not  afford  to  lay  vessels  up  in  port  for  minor 
repairs,  and  so  parties  of  men  went  f: board  and  did 
their  work  on  the  high  seas.  One  party  from  the  SI. 
Lawrence  Company  worked  aboard  an  Admiralty  ves- 
sel all  the  voyage  out  to  ifalta,  and  were  not  return- 
ed to  the  home  plant  for  six  months.  Still  another 
party  went  to  IIong-Kong,  and  the  General  Manat'er. 
Mr.  N.  Barry,  was  rated  as  a  naval  lieutenant,  and 
made  the  voyage  to  France  on  Admiralty  vessels  sev- 
prnl  times. 


Welding  work,  as  the  name  of  the  Company  in- 
dicates, is  a  principal  part  of  its  operations,  and  a  lead- 
buring  department  is  also  included. 

As  an  instance  of  the  specialised  and  up-to-date 
character  of  the  Avork  undertaken  by  this  Company,  is 
the  application  of  electric  welding  to  ^he  building-up 
of  the  waterwheel  runner  shown  in  the  accompanying 
illustration. 

In  the  initial  construction  of  these  w:^terwheels,  dif- 
ficulty has  frequently  been  experienced  in  obtaining 
a  firm  and  rigid  connection  -where  the  vanes  join  the 
supporting  rings.  Generally  speaking,  the  vanes  are 
steel  castings  that  are  placed  in  position  in  the  sand 
mold  so  that  the  molten  iron  will  flow  about  the  edges 
and  form  an  integral  casting.  However,  the  result  has 
often  been  unsatisfactory,  as  the  subsequent  expan- 
sion and  construction  of  the  vanes  and  the  rings  causes 
a  looseness  in  one  or  more  of  the  connections.  The 
peculiar  construction  of  the  vanes  makes  it  difficult 
to  use  the  oxy-acetylene  process  in  uniting  the  vanes 
to  the  retaining  rings,  and  relatively  p./or  success  has, 
so  far,  been  obtained  hy  the  u.se  of  the  electric  pro- 
cess, when  Avorking  together  steel  and  cast  iron.  How- 
ever, the  St.  Lawrence  Welding  Co.  has  perfected  a 
.special  flux  that  overcomes  former  difficulties,  and 
the  vanes  can  be  so  rigidly  secured  to  the  cast-iron 
rings,  by  means  of  the  electric  arc  method  that  the 
force  of  a  sledge  upon  any  of  the  vanes  will  not  pro- 
duce the  slightest  defect  in  the  welded  joints.  The  cut 
shows  the  work  immediately  after  Avelduig.  The  rough 
appearance  of  the  added  metal  was  sabsequently  re- 
moved hy  grinding,  leaving  a  smooth  fillet  weld  in 
from  the  outer  edges.  Water-wheels  have  shown  great- 
er efficiency  after  welding  by  this  method. 

The  General  Manager  is  Mr.  A.  N.  Bprrj-.  The  tank 
shop  is  in  charge  of  Mr.  Thos.  Galley,  who  has  had  18 
years  experience  in  the  construction  of  steel  tanks 
in  the  United  States.  Mr.  T.  Rogers,  formerly  Pur- 
chasing Agent  for  Darling  Bros.,  is  Sales  Agent 
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The  Shipbuilding  Industry  in  Nova  Scotia 

p.y  PERCY  McMillan.* 


Tlio  .sliii)-biiildiii;^  industry  in  various  forms  is  per- 
haps as  old  and  as  well  known  in  Nova  Scotia  as  in  any 
niaritinie  province  in  Canada.  For  ovci'  one  hundred 
year.s  wooden  ships  of  all  .sizes  and  types  have  been 
liuilt  in  Nova  Scotia,  and  )iot  only  built,  but  owned, 
operated,  and  sailed  by  Nova  Scotians.  There  are  many 
comfortable  homes  and  fortunes  in  this  Province  today 
as  a  result  of  ship-buildinsj-  and  sliip-owninjj'  fifty  or 
seventy-five  years  a.u'o. 


like  sailiiifj;  yachts,  and  have  a  draft  of  some  seventeen 
feet,  which  makes  them  eai)able,  tojrether  with  some  per- 
manent ballast,  of  earryinj,'  a  large  rail-area,  which 
they  invariably  do.  A  fi.shing  vessel  ma«t  be  well-built 
and  well  found  to  withstand  all  weather  on  the  Nova 
Scotia  and  Newfoundland  coasts  where  they  operate, 
and  their  useful  life  in  this  business  is  not  as  long  as 
the  ordinary  cartro  carrier'.  The  older  type  of  fishing 
vessel,  after  a  few  years'  service,  was  often  sold  as  a 


THK  S\\\\'\.\ll\>  OF  THK  NOVA  SCOTIA  STEEL,  &  COAL  CO..  NEW  GLASGOW.  SHOWING  "C.XN.APIAN  SEALER" 
AT'I'UOACHINa  COMPLETION  AND  SECOND  VESSEL  ON  THE  STACKS 


Nova  Scotian  siiips  in  those  days  were  known  in  evei'v 
port  in  the  world,  and  even  now  in  many  of  these  ports 
a  Nova  Scotian  is  looked  upon  as  a  sailor  always,  while 
a  Canadian  is  more  of  a  farmer.  The  Province  of  Nova 
Si'otia  had  the  distinction  at  one  time  of  owning  more 
tons  of  shipping  per  capita  than  any  other  country  in 
the  world.  But  with  the  advent  of  tlie  steam  cargo 
tramp-steamer,  wooden  ship-building  in  Nova  Scotia 
and  elsewhere  began  to  decline,  until  the  square-rigged 
type  disappeared  altogether  over  twenty  years  ago. 
Ship-building,  hc-wever,  in  various  j)arts  of  the  Pro- 
vince, still  survived  and  flourished.  The  large  fishing 
fleets  on  the  South  Shore  were  built  for  the  most  jiart 
during  the  last  twenty  years,  iiiul  arc  owned  in  tlicir 
home  ports,  and  operated  on  a  i)rof it-sharing  plan 
which  has  proven  a  success  to  all  concrerned.  The  de- 
sign of  these  fi.shing  vessels  has  changed  considerably 
in  these  last  few  yeais.  Formerly  they  were  larger  car 
riers  on  a  smallci-  drjil'l.    Today  these  \csscls  look  \n<tv- 


*  Superinlendent  of  Shipbuildintr  Nova  Scotia  Steel 
&  Coal  Co.,  New  Glasgow.  N.S 


coa.ster,  but  the  present  t  \  pe  i>  not  suitable  for  that 
purpose.  There  is,  therefore,  a  scarcity  of  t!u*  smaller 
type  of  coasters,  as  there  are  very  few  bt'ing  built  es- 
pecially for  this  trade.  There  are,  however,  a  good 
number  of  tern  or  three-masted  schooners  being  built. 
These  are  pi'incipally  employed  in  the  "West  Indies  and 
South  American  trade,  also  from  Gulf  to  American 
ports,  and  it  is  not  luicoinmou  for  them  to  erjss  the 
ocean  with  cargoes  of  lumber  and  fish.  While  these  are 
handy  vessels  for  many  trades  the  growing  scarcity  of 
suitable  timber  increases  the  cost  and  restricts  the  out- 
put. Owners  are  thei-efore.  turning  for  relief  to  steel 
vessels  witli  small  au.xiliary  power,  usually  oil  or  gaso- 
line. The  mo.st  uj)-to-date  fishing  ves,sel  also  may  soon 
find  it.self  superseded  by  the  modern  trawler.  Steel 
here  has  even  a  greater  advantage  over  wood  tliaii  in 
the  sailing  vessel.    These  boats  should  have  high  power. 

they  do  their  work  in  all  kinds  of  weather  and  mu>»T 
be  seaworthy  in  every  re!>pee1.  TIiIn  condilinn  In  niore 
easilv  secured  and  maintained  in  a  steel  than  a  wooden 
hull." 

While  wooden  ship-building  in  Nova  Scotia  is  an  old 
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indastry,  the  buikling  of  steel  ships  is  only  in  its  in- 
fancy. It  is  only  a  little  over  three  years  ngo  that  the 
first  keel  was  laid  in  New  Glasf^ow  of  a  two-thousand 
ton  steamer  by  the  Nova  Scotia  Steel  &  Coal  Co.  The 
yard,  while  not  larp:e,  has  delivered  four  cargo  steam- 
ers, with  two  more  nearing  completion,  one  twenty- 
eight  hundred  ton  cargo  steamer  on  order,  together 
with  one  hundred  and  fifty  foot  steel  yacht.  The  Nova 
Scotia  Steel  &  Coal  Co.  is  in  an  exceptionally  good 
position  for  ship-building.  All  frames  and  angles,  and 
a  large  percentage  of  the  plates  are  rolled  at  the  Com- 
pany's ])laut  near  the  yard.  All  rivets,  holts,  light  and 
heavy  engine-forgings  are  made  at  the  company's  plant. 
The  boilers  for  the  steamer.s  are  now  being  built  at  the 
ship-yard,  and  the  engines  built  complete  in  the  com- 
l)any's  engine  shops,  when  the  regular  work  will  per- 
mit. The  ship  yard  is  situated  on  the  East  River  of 
Pictou  near  the  Eastern  Car  Company's  plant,  a  sul). 
sidiary  of  the  Nova  Scotia  Steel  &  Coal  Co  . 

Steel  ship-building,  however,  is  not  by  any  means  a 
new  industry  in  New  (ilasgow.  In  1893  the  firm  of  I. 
Matheson  &  Co.,  built  the  steel  steamer  "Mulgrave'" 
and  after  twenty-three  years  good  sei'vice  this  vessel 
was  sold  to  be  used  as  a  coasting  steamer  aiul  a  ferry 
boat  across  the  Strait  of  Canso. 

In  the  year  1908  the  "James  William."  a  three-niast- 
cd  steel  .scliooncr  of  eight  houndi-od  tons  dead  weight 


was  built  liy  the  .same  firm  for  the  J.  W.  Carmichael  & 
Co.,  of  New  Glasgow.  She  is  still  afloat  and  giving 
excellent  service. 

The  Halifax  Shipyards  Lid.,  Halifax,  the  only 
steel  shipyard  in  Nova  Scotia  besides  the  Nova  Scotia 
Steel  &  (^al  Co.'s.  bought  the  Halifax  dry-dock  and 
what  remained  of  the  repair  plant  after  the  Halifax  ex- 
l)losion.  This  is  now  one  of  the  biggest  yards  in  Can- 
ada, having  Iwo  eight  tliousand  and  two  ten  thousand 
ton  ships  under  construction,  besides  doing  practically 
all  the  repair  work,  large  and  small  entering  the  port 
of  Halifax.  This  means  a  treinendor.s  amount  of  work, 
especially  during  such  a  stoi'my  season  as  is  tlie  pi'c- 
sent  one. 

On  the  whole  the  future  of  steel  ship-building  in  the 
province  of  Nova  Scotia  appears  bright,  especially  in 
view  of  the  fact  that  the  new  five-million  dollar  plate 
mill  at  Sydney  will  soon  begin  to  roll  ship  plates  up  to 
any  size  recjuired.  The  mill  itself  has  a  monthly  out- 
put of  about  ten  thousand  tons,  which  will  ]aeet  all  de- 
mands in  Canada,  at  least  for  some  years  to  come. 

If  the  province  of  Nova  Scotia  cannot  continue  to 
build  ships  and  operate  them  at  a  profit,  with  all  the 
past  traditions,  its  intelligent  workmen  and  natural 
advantages  in  the  way  of  location  and  raw  material,  it 
is  difficult  to  see  how  Canada  can  ever  hope  to  be- 
come  a    shiivbiiildiiio-  nation. 


The  Nova  Scotia  Steel  &  Coal  Co.,  Limited 

Record  of  the  War  Period,  Present  Status  of  the 
Company  and  Prospects.  Reviewed 
by  the  President. 


Shortly  after  the  outbi^eak  of  the  hostilities  in  Eu- 
rope, when  the  demand  for  shells  became  so  great  that 
the  British  Ordnance  Woi'ks  were  taxed  to  their  ut- 
mcst  and  it  became  evident  that  they  would  be  un- 
able to  continue  to  cope  with  the  calls  for  over  in- 
creasing quantities  of  these  articles  of  destruction,  the 
War  Office  appealed  to  Canada  for  assistance,  and 
from  that  time  onward  to  the  signing  of  the  Armistice 
on  November  lltli,  1918,  tlie  activities  of  the  Nova 
Seotia  Steel  and  Coal  Company,  Limited,  were  devoted 
insofar  as  po.ssible  to  the  maximum  production  of  mu- 
nitions atid  other  materials  required  by  Britain  and 
liei-  Allie,.  The  steel  manufactured  l)y  the  Company 
iiaving  been  found,  on  testing  at  the  Quebec  Arsenal, 
to  be  satisfactory  for  shell  making  purposes,  the  hy- 
tlraulie  presses  at  the  New  Glasgow  j?]ant  wore  im- 
mediately fitted  with  dies.  stripi)ing  apparatus  and 
other  •'(piipment  necessary  to  produce  shell  forgings 
f>f  various  sizes  and  additional  miscellaneous  mach- 
inerj-  was  purchased  ami  installed.  From  October  21st 
l'.M4,  tlie  date  on  which  the  first  lot  of  .shell  forgings 
was  forwarded  from  \ew  Glasgow,  until  Nocember 
11th.  1918.  the  Coiii[)any  mannfnetnred  and  .shipped. 


Shell  Forgings 

342,442   15  Pr. 

10.319,015   18  Pr. 

2.078,749   4.5" 

16,304   60  Pr. 

132,634   8" 

30.363   9.2" 

Discs 

50,252   15  Pr. 

6,811,244   18  Pr. 

Base  Plates 

796,459    18  Pr 

2.731,363   4  5" 

11 0,000...  >   60  Pr. 

rejjresenting  166,379  tons  of  steel.    A  reference  to  the 


following  tabulation  showing  the  output  of  coal,  pig 
iron  and  steel  ingots  of  the  Nova  Scotia  Steel  and  Coal 
Company  during  the  War  period  and  one  year  .since, 
will  give  the  reader  an  idea  of  the  proportion  of  the 
('om])any"s  steel  ]iroiltiet  ion  that  went  into  the  juanu- 
facture  of  shells  and  accessories  apart  from  the  large 
tonnages  used  in  the  manufacture  of  structural  .shapes 
and  plates  for  the  erection  of  railway  car.s,  mine  cars, 
and  steel  steamships,  also  for  marine  forgings,  rail- 
road track  sujiplies.  etc. 
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Steel 

Year  Coal  tons.      Pig  iron  tons.      ingots  tons. 

1914  752,153  24,678  53,334 

1!)15  611,923  73,110  97,072 

1916  591,869  81,507  129,9a'^ 

1917  577,212  86,153  127,808 

1918  502,051  92,174  129,506 

1919  550,965  35,676  58,238 
In  addition  to  the  irianufacture  of  shell  forgings 

and  accessories,  the  Scotia  Company  assembled  and 
finished  complete  for  loading  with  explosives. 

Shrapnel 
Shells. 

293,784   18  Pr. 

High 
Explosive 
Shells 

100,493   4.5" 

10,000   GO  Pr. 

2,127   «" 

13,688   9.2" 

During  the  year  1914  to  1918,  inclusive,  a  total  of 
almost  $2,000,000  Avas  expended  for  plant  and_  equip- 
ment necessary  for  the  forging  and  finishing  of  .shells. 


has  a  deadweight  ear^o  capacity  of  2800  tons.  270  feet 
between  perpendiculars,  38  feet  beam  and  26  feet  6 
inches  moiilded  depth.  We  also  have  two  other  ves- 
sels of  the  same  dimensions  on  the  ways  at  pre.sent  and 
upon  completion  they  will  be  followed  by  others. 

In  addition  to  the  operations  of  the  Steel  Company 
proper,  we  might  mention  that  during  the  War  the 
Eastern  Car  Company,  a  subsidiary,  manufactured 
13853  railway  cars,  4100  of  which  were  for  the  French 
Government,  4400  for  the  Russian  Government,  2936 
for  the  Canadian  Government,  and  a  number  for  the 
Reid  Newfoundland  Company  and  Grand  Trunk  Rail- 
way, as  well  as  pit  cars  for  the  Scotia  Company  V 
mining  operations  and  the  Acadia  Coal  Company. 

Immediately  after  the  signing  of  the  Armistice 
all  munitions  work  ceased  and  although  the  steel 
plants  of  the  Scotia  Company  were  operated  fairly 
steadily  during  the  fir.st  quarter  of  1919,  the  demand 
for  ordinary  commercial  steel  products  was  verj- 
limited  owing  to  the  hesitancy  on  the  part  of  pros- 
pective purchasers  to  place  orders  on  account  of  the 
world  wide  uncertain  conditions  and  it  was  decided 
to  shut-down  for  a  few  months  in  order  to  make  ne- 
cessary repairs  in  all  departments  so  badly  needed 


.M\KINO  TIi:-PL.\TES  AND  RAn.-FASTENlNGS  AT  NEW 
GLASGOW.  N.S. 


THE  INGOT  COMPRESSION  PLANT  AT  SYDNEY  MINES 


Tn  the  latter  part  of  1915  and  early  in  1916,  it  be- 
came apparent  that  there  was  a  i)ressing  necessity  for 
more  ships  to  effect  the  heavy  losses  being  suffered 
through  the  submarine  v.-arfare  and  in  May  1916  the 
Nova  Scotia  Steel  and  Coal  Company  undertook  the 
erection  of  a  shipyard.  The  keel  of  the  first  vessel 
was  laid  in  August  1916  and  from  that  date 'to  the 
end  of  1918  steel  ves«els  were  eompelted  and  rnit  into 
.service  as  folloAvs:  the  S.S.  War  Wasp  of  2200  tons 
deadAveight  cargo  capacity,  220  feet  long  by  35  feet 
beam  and  20  feet  moulded  depth,  launched  on  July  9, 
1917,  and  delivered  to  the  order  of  the  Imperial  Muni- 
tions Board  :  the  S.S.  War  Bee  of  2400  tons  deadweight 
ear-ro  capacity,  248  feet  9  inches  long  bv  35  feet  beam 
and  20  feet  moulded  depth,  launched  TMay  20th,  1918, 
also  delivered  to  the  Imperial  Munitions  Board,  and 
the  S.S.  Watuka  of  the  same  deadweight  cargo  capa- 
city and  dimensions  as  the  "War  Bee,"  launched  De- 
cember 5tli,  1918,  and  placed  in  our  own  service.  A 
fourth  vessel,  the  ''Canadian  Sealer,"  Avas  built  under 
contract  for  the  Canadian  Government  Merchant  Ma- 
rine and  Innnched  on  October  8th,  1919.    This  steamer 


after  the  pressure  of  over  four  years  of  war  work. 

Since  la.st  Fall  there  has  been  a  very  much  improv 
cd  demand  for  steel  products  both  by  Canadian  con- 
sumers and  for  export  and  at  present  the  steel  plants 
of  the  Scotia  Company  are  being  operated  to  capa- 
city, with  prospects  of  continuance,  in  fulfillment  of 
substantial  orders  now  on  our  books. 

The  future  of  the  steel  industry  is  promising  and  the 
satisfactory  financial  status  of  the  Scotia  Company 
and  its  possession  of  enormous  natural  resources  place 
it  in  a  position  to  go  ahead  with  proposals  now  in 
hand  for  improved  and  more  extensive  operations. 

Trade  papers  have  already  announced  some  of  the 
investments  made  by  the  Company  during  the  past 
year,  among  which  may  be  mentioned  the  purchase 
of  a.  modern  coal  handling  and  bunkering  plant  at 
Halifax,  the  controlling  interest  in  the  Acadia  Coal 
Company  and  large  timber-  limits  in  Pietou  County. 
These  investments  will  have  an  important  bearing  on 
the  future  operations  of  the  Nova  Scotia  Steel  and 
Coal  Company  in  conjunction  with  plans  now  under 
consideration. 
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Mechanical  Loading  Devices  For  Mines 


The  preseut,  aiid  prospective,  shortage  of  men  who 
are  willing  to  undertake  hard  manual  labour  under- 
ground, has  led  mine  managers  to  turn  their  attention 
to  the  perfecting  of  mechanical  devices  for  underground 
use  in  substitution  for  manual  labourers.  A  further 
compelling  reason  for  studying  the  possibilities  of 
these  devices  is  the  shortened  Avorking  day,  which  re- 
quires intensive  production  if  anything  like  full  in- 
terest is  to  be  earned  on  the  plants  that  have  been 
designed  to  handle  greater  quantities  than  it  is  pos- 
sible to  produce  in  a  shortened  working  day. 

The  limiting  conditions  attendant  upon  the  design 
and  operation  of  mechanical  devices  for  use  under- 
ground are  much  more  irksome  than  in  the  case  of 
overground  operation,  because,  in  addition  to  the  lim- 
itations of  size  imposed  by  the  restricted  area  of  mine 
passages,  and  a  further  restriction  of  weight  required 
in  order  to  achieve  portability  underground,  there  are 
considerations  of  ventilation  and  the  presence  of  mine 
gases  that  limit  the  motive  powers  that  may  be  used. 

The  conditions  attending  iron-ore  raining  and,  in 
some  favoured  instances,  copper  ^nd  precious-metal 
zniuing,  are  less  limiting  than  those  associated  witli 
coal  mining,  and  therefore  the  evolution  of  mechanical 
loading  machines  has  proceeded  most  rapidly  in  metal 
mining. 

The  accompanying  photographs  show  a  mucking 
umchine  that  was  recently  put  into  operation  in  a 
.Michigan  copper  mine,  and  is  giving  satisfactory  ser- 
vice. It  loads  from  15  to  30  tons. of  ore  an  hour,  de- 
pending on  the  depth  of  the  bank.  It  is  operated 
by  compressed  air,  and  has  a  reach  of  eight  feet  on 
either  side  of  the  centre  line  of  the  track.  The  photo- 
graphs show  the  machine  in  three  working  positions, 
viz.,  empt}',  loading  and  loaded.  We  should  be  pleased 
to  put  any  of  our  readers  into  touch  with  the  designer 
of  the  device.  It  was  designed  and  built  at  the  mine 
where  it  is  in  use,  and  is  shown  in  the  photographs  as 
it  appeared  when  ready  to  leave  the  shop. 


Loading  shovels  have  been  successfully  operated 
for  some  time  past  in  the  mines  of  the  Nova  Scotia 
Steel  Company  and  of  the  Dominion  Steel  Company 
at  Wabana,  Newfoundland.  In  these  instances  the 
great  height  of  the  seam, the  width  of  the  passages, 
and  the  tremendous  blasts  that  are  made  provide  an 
unusually  favourable  condition,  as  underground  con- 
ditions go,  for  the  use  of  a  mechanical  loader. 

The  Dominion  Coal  Company  has  also  tried  a  shovel 
of  a  smaller  type  in  its  coal-mines  at  Glace  Bay,  and 
will  in  course  of  time  evolve  a  satisfactory  device, 
but  the  conditions  of  operations  are  very  onerous,  and 
probably  a  greater  deterrent  than  anj^thing  else  is  the 
attitude  of  the  workmen  towards  the  introduction  of 
these  labour-saving  machines.  The  further  extended 
use  of  these  devices  will,  however,  be  compelled  by 
the  growing  and  probably  permanent  shortage  of  un- 
skilled labour  in  this  district,  and  by  the  necessity  to 
cut  the  costs  of  coal  production  by  the  adoption  of 
every  possible  means. 

It  is  also  understood  that  the  Hollinger  Mines  are 
experimenting  with  a  mechanical  loader,  having  been 
impelled  to  this  by  a  similar  shortage  of  suitable 
labour.  At  the  Sullivan  Mine,  in  British  Columbia, 
similar  experiments  are  being  conducted. 

It  is  reported  from  the  Lake  Superior  region  tliat 
much  progress  is  being  made  in  adapting  mechanical 
loaders  to  underground  conditions.  According  to  the 
Ishpeming  "Iron  Ore,"  the  M.  A.  Hanna  Company  has 
placed 'on  order  for  ten  Middlemiss  loaders.  These  ma- 
chines will  be  constructed  in  Milwaukee,  and  if  as  good 
results  are  obtained  as  experiments  indicate,  further 
orders  are  likely.  The  Cleveland-Cliffs  Iron  Company 
has  a  Lake  Superior  loader  at  its  Barnes-Hecker  pro- 
perty, and  a  Hoar  machine  at  the  Holmes  mine,  both  of 
which  are  claimed  to  be  doing  good  work.  The  Halby 
loader  is  stated  to  be  in  general  use  in  the  Lake  Super- 
ior district. 
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LOADING  rOSITlOX  OF  SHOVEL. 


"Iron  Ore''  agrees  with  the  belief  o£  this  periodical 
that  common  labour  will  be  in  insufficient  supi)ly  for  a 
lonp:  time  to  come. 

The  exodus  of  labourers  to  Europe  is  a  fact  now  in 
process  of  accomplishment,  but  the  full  tide  of  the  out- 
ward movement  has  not  been  reached.  There  is  also  a 
decided  tendency  for  men  to  move  to  the  larger  centres 
of  population.  Employers  of  labour  mvist  realize  that 
not  only  is  the  day  of  moderately-priced  manual  work 
departed,  but  that  added  to  the  prevailing  disinclina- 
tion of  men  to  undertake  laborious  manual  employment, 
there  is  a  definite  and  actual  shortage  of  suitable  work- 


men for  this  type  of  work  in  all  the  mining  centres. 

Investigation  of  the  applicability  of  mechanical  de- 
vices in  substitution  for  manual  effort,  and  actual  ex- 
perimentation with  .such  devices  under  operating  con- 
ditions, is  a  duty  incumbent  upon  all  operating  head> 
who  desire  to  maintain  production,  and  those  chief  ex- 
ecutives who  wi.sh  to  show  a  fair  profit  in  the  balance 
sheet  will  be  well  advised  to  provide  the  necessary  ap- 
propriations for  mechanical  equipment  and  to  forward 
the  evolution  of  perfected  loading  machines  by  every 
means. 


SHOVBI^  r.OADED 
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An  Underground  Loading  Pocket  Adapted  for  Heavy  Ores 


.TOIIX  S.  WATTS.  Xow  Glasgow,  N.S. 


The  drawings  ;nMM)m|»a)iyiii!i-  lliis  aiiirlc,  show  a 
highly  successful  uiulerfirouiul  loading  pocket  installed 
last  year,  in  tlie  submarine  iron  mine  of  the  Xova 
Scotia  Steel  &  Coal  Co.  at  Wabana,  Ncwfoundlauil. 

The  product  of  this  mine  is  a  hard  iron  ore,  and  is 
mined  in  large  lumps,  frequently  in  cul)es  measuring 
three  feet  each  way,  and  weighing  over  two  tons  each. 

These  heavy  pieces  make  it  a  difficult  proposition  to 
control  the  loading  by  any  of  the  ordinary  varieties  of 
gates.  The  design  shown  in  the  drawings  is  the  re- 
sult of  much  thought,  and  has  proved  successful,  be- 
yond all  expectation. 

The  ori<,nnal  intention  was  to  break  the  larger  pieces 
of  ore,  in  the  mine  allowing  no  piece  with  any  dimen- 
sion of  over  two  feet  to  get  into  the  pocket. 

This  limit  has,  since,  been  rai.sed  to  three  feet,  as  it 
was  found,  by  experiem^e.  that  that  size  gave  no 
trouble,  and,  as  a  mattei-  of  fact,  larger  pieces  even 
than  three  feet  iiavc  l>een  i^assed  through  the  gate 
without  sticking. 

The  method  of  operation,  is,  to  bring  the  ore  from 
the  working  faces,  in  .small  ears,  to  the  tipple  .shown 
in  the  drawing,  above  the  pocket.    The  tipples  empty 


^>  V  'V'  V      "^r^  ^■>^*^5^  >^  >^ 


the  ruvs  by  ui)settiug  them,  and  return  the  car  to  its 
upright  position  by  gravity. 

The  centres  of  gravity  of  the  ear  andripple,  are  so 
arranged,  relatively  to  the  centre  of  suspension  of  the 
tipple,  that  the  full  car  causes  the  tipple  to  turn  ovei', 
and  when  the  car  is  empty,  the  tipple  returns  by 
gravity  to  its  original  position,  which  's  as  it  is  shown 
in  the  drawing. 

The  empty  car  is  then  i)ushed  off,  and  i-cpiaced  by  a 
loaded  car,  and  the  operation  is  repeated.  The  move- 
iiieiiis  of  the  tip))lc  are  controlled  by  a  Jiand  brake,  not 
shown  on  these  drawings. 

As  may  l)e  seen  from  the  drawing,  the  bottom  of 
tlie  pocket  is  of  concrete,  strongly  reinforced.  wiUi 
worn  rails.to  stand  the  shock  of  the  dumping  of  tlie 
ore.  Also  it  will  be  ol)served  that  at  all  places,  where 
the  movement  of  the  ore  would  cause  abrasion  of  the 
concrete,  the  surfaces  have  been  lined  with  rails. 

In  the  bottom  of  the  pocket,  places  have  been  prov- 
ided for  six  chutes  and  control  gates,  but  only  three 
cluites  have  l)een  fitted  and  have  proved  sufficient. 

These  chutes  empty  tlie  ore  from  the  pocket  into  a 
sixteen-ton  capacit.v  car,  which  ear  carries  the  ore  up 
to  the  deckhead  on  the  surface. 

It  has  been  found  that  one  of  these  cars  can  be 
loaded  to  capacit.\'  with  sixteen  tons  of  ore  in  less  than 
thirty  seconds,  and  it  probably  would  be  done  in  less 
time,  were  it  not  for  the  fact  that  the  cars  cannot  be 
unloaded  as  quickly,  and  the  two  operations  are  per- 
formeed  simultaiieonsly,  the  hoisting  being  done  in 
balance. 

The  main  improvement  in  this  pocket,  over  the  old 
one,  is,  that  the  control  gate  rises  through  the  stream 
of  ore  to  shut  it  off;  instead  of  pushing  down  into  the 
oi-e.  as  is  the  more  common  method. 

It  is  obvious  that  there  is  nothing  to  prevent  this 
door  closing,  except  the  weight  of  the  ore  on  top  of  the 
door,  and  the  friction  of  the  ore  against  the  gate.  This 
merely  involves  applying  sufficient  power  to  over-- 
come  the  resistance,  and  then  perfect  control  is  at- 
I  ained. 

With  the  downward  closing  door,  however,  a  lump 
of  ore  will  get  stuck  under  the  door,  and  make  it  im- 
possible to  get  it  closed  until  this  lump  is  got  out  of 
the  way.  liy  which,  time  the  ear  will  be  overloaded,  and 
ore  piled  up  on  the  floor  around  the  ear,  to  be  later 
NliuNcllcd  out  of  the  wa.v. 

It  is  somewhat  of  a  mystery  to  me  why  this  type  of 
door  is  not  more  generally  used,  as  while  it  needs  more 
careful  designing  and  manufacture,  to  avoid  the  danger 
of  its  getting  jammed  by  fines  or  dirt  accumnlating  in 
the  guides:  its  perfect  control  and  reliability  luider  the 
roughest  of  treatment  well  repays  the  small  extra  cost. 

In  fairness  to  all,  the  writer  should  state  that  he 
thought  when  designing  this  gate,  that  he  had  invented 
something  new,  but  discovered  afterwards,  that  the 
idea  of  making  the  gate  come  uj)  through  the  stream 
nf  ore  had  been  u.sed  by  others,  jn'eviously.  Particulars 
of  two  doors  on  this  principle,  are  published  in- '"The 
Handbook  of  Mining  [Machinery, "  published  by 
■■  Alines  and  Minerals."  Neither  of  these  doors,  how- 
ever, are  siibjeet  to  the  severe  treatment,  that  the  one 
described  has  to  withstand. 
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The  Canadian  Furnace  Company  of  Port  Colborne,  Ont. 


Commencing  opuratious  on  .Sept.  27th.  1913  when 
the  furnace  was  successfully  blown  in,  the  Canadian 
Furnace  Company  of  Port  Colt)orue,  has  steadily  con- 
tinued its  annual  output  of  120,000  ton.s  of  foundry 
and  malleable  iron.  Situated  at  the  junction  of  the 
Welland  Canal  and  Lake  Erie,  the  jjlant  has  a  front- 
age of  2,200  feet  on  the  canal,  most  of  which  is  docked. 
All  told,  the  jiroperty  covers  fifty  acres,  part  of  which 
is  still  under  water,  the  land  having  been  leased  from 
the  Government  for  a  term  of  60  years.  At  the  dock 
there  is  a  depth  of  25  feet  of  water  but  the  layout 
provides  for  a  depth  of  thirty  feet,  and  with  these  ex- 
cellent facilities  the  largest  lake  boats  are  able  to  dis- 
charge their  cargoes  of  raw  material  at  the  dock.  The 
cargoes  consist  of  ore  from  Lake  Superior  points. 
Limestone  is  shipped  from  Calcite,  Mich.,  and  coke 
from  the  Connellsville  region  in  Pennsylvania  and 
by-product  coke  plants  in  Canada.  The  location  of 
the  furnace  is  exceptionally  good,  being  on  the  high- 
way between  the  Croat  I^akes  and  eastern  points,  af- 


fording the  best  facilities  for  the  distribution  of  the 
products  and  assemblage  of  the  raw  materials.  This 
feature  from  an  economic  standpoint  is  very  import- 
ant as  it  has  enabled  the  handling  of  materials  to  be 
reduced  to  a  minimum,  with  a  consequent  reduction  in 
operating  ex])onses. 

The  industrial-track  system  is  standard-guage  and 
it  is  connected  with  the  Grand  Trunk  Railway,  while 
the  Company's  own  locomotives  operate  the  system. 
Under  normal  conditions  about  150  men  are  employed 
in  the  operation  of  the  present  furnace  which  has  a 
capacity  of  325  tons  per  day.  Provision  has  been  made, 
however,  for  the  building  of  anothei-  furnace  on  the 
lake  side  of  the  present  furnace. 

The  ore  dock  has  a  frontage  of  600  feet  on  the  canal 
and  has  a  width  for  storage  purposes,  of  235  feet. 
This  furnishes  storage  accommodation  for  about  250,- 
000  tons  of  ore  and  100.000  tons  of  limestone  for  use 
(luring  the  period  when  navigation  is  closed.  Tracks 
are  laid  the  full  length  of  the  ore-dock  or  storage 
yard,  and  on  each  side  for  the  ore  bridge's  which  carry 
the  raw  materials-  from  the  ships  at  the  dock  to  the 
storage-bin  system  or  to  the  yard,  according  to  re- 
quirements. 

There  are  two  substantial  steel  ore-discharging 
bridges  supplied  by  the  McMyler  Interstate  Co., 
Cloveland.    They  have  >\  main  rjpan  the  full  width  of 
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the  storage  yard,  vi/.  350  feet,  and  in  adition  have 
at  the  canal  end,  a  swinging  apron  50  feet  long,  and 
at  -the  shore  end  over  the  bin-.system  tracks,  a  canti- 
lever s])an  of  40  feet.  The  bridges  are  50  feet  high 
from  the  dock-level  to  its  underside.  They  are  »-lfc- 
trically  operated  and  equipped  with  5  ton  buckets. 

When  in  operation,  the  ore  or  stone,  is  carried  from 
the  ship  at  the  dock  along  the  ore-bridge  into  the 
transfer-car  which  runs  on  tracks  laid  over  the  storage 
bin  system,  the  car  being  stationed  under  the  can- 
tilever arm  to  receive  the  content.s  of  the  bucket.  Thf 
transfer  car  has  a  capacity  of  30  tons,  is  electrically 
operated  and  Avas  supplied  by  the  Brown  Hoisting  Ma- 
chinery Company.  When  full  the  car  travels  along 
and  deposits  the  ore  into  the  bins  underneath  accord- 
ing to  the  grade  of  the  ore  be'ng  handled.  The  in- 
clined-trestle approach  fiom  the  railway  tracks  to  the 
top  of  the  bin-.system  is  850  feet  long  and  30  feet  high 
at  the  bine. 

The  coke  is  received  in  cars  over  the  trestle  and  is 
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dumped  directly  from  each  car  into  the  coke  bins  ad- 
jacent to  the  skip-bridge.  The  coke  is  drawn  dir- 
ectly from  the  bins  to  the  skip-cars. 

Storage  Bin  System. 
There  are  six  ore  bins  in  the  storage  bin-system, 
with  a  total  capacity  of  1800  tons,  together  with  two 
limestone  bins  with  a  total  capacity  of  500  tons,  and 
two  bins  capable  of  storing  600  tons  of  coke.  These 
bins  have  been  bricked  in  and  a  heating  system  pre- 
vents freezing  in  severe  weather.  The  stock-house  is 
underneath  the  bin  system  and  it  is  equipped  with 
tracks  for  operating  the  scale  car.  The  latter  has  a 
capacity  of  10  tons  and  is  electrically  operated.  An 
interesting  feature  of  the  car,  Avhich  transfers  the 
materials  from  the  bins  to  the  skips,  is  that  it  is 
equipped  with  a  series  of  scales  which  are  set  to 
regsiter  the  amount  taken  from  e.ach  bin,  and  in  the 
desired  proportions  according  to  the  grade  of  pig  iron 
required. 

The  Skip  Hoist. 

The  steel  skip-bridge  is  double  track,  there  being 
two  skip  cars,  one  ascending  and  the  other  descend- 
ing, operated  by  a  steam  hoist.  The  charge  for  the 
furnace  consists  of  2  skips  of  ore.  one  of  stone  and 
two  of  coke,  which  is  equivalent  to  13.600  lbs  of  ore, 
3400  lbs.  of  stone  and  6500  lbs.  of  coke,  the  propor- 
tion varying  aeeording  to  the  product  required. 


THE  CANADIAN  FURNACE  COMrANY'.S   TLANT,  PORT 
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The  Furnace. 

The  hirnace  is  located  at  the  lake  end  of  the  cast 
hiJiise  and  is  80  feet  high,  13'  6"  in  diameter  at  the 
hearth,  19'  6"  iu  diameter  at  the  bosh,  and  11'  6"  at 
the  stock  line.  There  are  ten  tuyeres,  through  -which 
air  is  blown  at  15  Ib.s  pressure.  The  McKee  top- 
charging  apparatus  consists  of  a  receiving  hopper, 
which  is  conical  in  form  and  rests  on  ball  bearings 
supijorted  on  top  of  the  ga.s-seal,  and  through  suitable 
gearing  is  rotated  by  a  motor  on  the  furnace  struc- 
ture, insuring  oven  distribution  of  the  stock  charged. 

The  Cast  House. 

The  cast-house  is  200  feet  long  from  the  centre  line 
of  the  furnace  and  65  feet  wide  and  is  built  of  steel. 
The  top  part  only  of  the  sides  is  covered  in,  allowing 
sufficient  space  for  loading  cars  from  the    pig  bed. 


tracks  rxinning  along  outside  for  the  purpose.  Over- 
head runways  extend  the  full  length  and  over  both 
sides  of  the  pig-bed  and  are  equipped  with  McMyler 
chain-blocks  for  handling  the  pattern  used  for  mak- 
ing the  pig  moulds.  Outside  the  cast  house  is  a  pit 
20  feet  in  diameter  by  20  feet  deep  for  granulating 
the  slag. 

Both  the  boiler-house  and  the  power-house  contain 
modern  equipment.  For  heating  the  blast  there  are 
four  stoves  of  the  two-pass  vertical  type,  made  of 
steel  plate  and  lined  Avith  fire  brick.  The  company 
generates  its  own  power  l)y  two  Curtis  impulse-type 
steam-turbines.  The  blast  for  the  furnace  is  furnished 
by  two  high-pressure  and  one  low-pressure  Allis-Chal- 
mers  vertical  long  erosshead  blowing  engines,  with  air 
cylinders  84"  in  diameter  x  60  inches  stroke. 


SELL  THE  PRODUCT 
OUR  OWN  FACTORI 


PAT.rSAfKX  OF  rvXAPA  MKTAT.  POMPAXT  TX  rONATINTION 


THE  CANADA  METAL  COMPANY,  OF  TORONTO, 
HOLDS  ITS  ANNUAL  SALES  CONVENTION 

In  opening  the  Annual  Sales  Convention  of  the  Can- 
ada ^letal  Company,  on  January  Iflth  at  which  forty- 
five  saiesincn  were  in  attendance,  the  President  of  the 
(Company.  .Mr  Harris,  said  that  1910.  despite  its  stren- 
UOU.S  character  liad  been  the  best  year  in  the  Com- 
pany's history,  and  that  1020  promised  to  be  pvpti 
more  prospernns. 

The  salesmen  were  shown  tlic  process  of  making 
babbit t  metals,  and  practical  demonstration  was  made 
by  the  metallurgist  of  the  tests  used  by  the  Company 


In  ensure  the  purity  of  its  alloys.  Tests  of  hardness 
by  the  Brinnel  device,  and  the  use  of  the  pyrometer  in 
governing  temperatures  were  explained,  and  the  manu- 
facture of  lead  pipe,  and  lead  and  brass  plumbing  sup- 
plies were  shown. 

In  the  evening  tiie  staff  of  the  Company  was  enter- 
tained at  dinner  l)y  the  President,  and,  as  a  mark  of 
the  Company's  appreciation  of  loyal  service,  each 
member  of  the  staff  was  presented  with  a  life  insur- 
ance policy. 

Ou  the  following  day  a  visit  was  made  to  the  works 
of  John  TngliK  Co  .  where  opportunity  was  giv«n  for 
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inspection  of  tht-  mfirinr  engines  made  by  this  Com 
pany,  and  the  salesmen  were  able  to  see  the  varion- 
uses  of  babbitt  metal  in  the  engine  parts. 

Later,  and  following  presentations  to  salesmen  with 
the  best  record  for  1919,  a  visit  was  made  to  the  Com- 
pany's nail  factory,  where  some  fifty  tons  of  nails  are 
being  manufactured  every  day,  without  being  able  to 
satisfy  the  order  list.  Nails  from  %  inch  to  8  inch  are 
made  in  this  plant  and  also  staples,  bale  ties,  and  other 
wire-drawn  products. 


A  policy  that  allows  the  salesmen  of  a  Company 
to  inspect  and  understand  the  manufar«ture  of  its  pro 
ducts,  and  takes  care  to  impress  upon  him  the  careful 
technique  and  supervision  used  in  the  preparation  of 
the  products  he  is  required  to  sell,  is  commendable, 
because  no  salesman  is  so  successful  as  the  man  who 
understands  the  manufacture  of  his  product,  and  is 
personally  assured  of  its  excellence;  and  the  reflex 
of  this  feeling  among  sale.smen  is  provocative  of  a 
desire  for  still  further  excellence  in  the  home  shops 


Volta  Electric  Furnaces 


Welland  Manufacturing  Company  has  kept  well 
abreast  of  the  great  development  in  electric 
Steel  Industry 

The  remarkable  and  steady  growth  of  the  electric; 
■^teel  industry  during  the  past  eight  or  nine  years 
is  one  of  the  outstanding  features  of  commercial  ac- 
tivities in  Canada  and  the  United  States.  Statistics 
show  at  the  end  of  1919  electric  furnaces  to  tlie  num- 
ber of  81,5  in  operation  or  installed  throughout  the 
world  for  the  production  of  steel  ingots  and  eastings, 
of  which  number  330  are  in  Canada  and  the  United 
States.  In  1910  there  were  only  11-1  electric  steel 
furnaces  in  operation  of  which  13  were  installed  in 
Canada  and  the  States. 

In  this  development  of  the  electric  steel  fui-nacc 
industry  the  Volta  Manufacturing  Company  Limited, 
of  Welland,  is  playing  a  prominent  part.  The  Volta 
electric  furnace  is  now  pretty  generally  known  and 
widely  used  in  the  steel  industry  and  has  won  a  higii 
place  in  steel  circles  both  in  this  country  and  in  the 
United  States,  by  reason  of  its  many  exclusive  fea- 
tures adopted  after  long  experience  and  close  stud.^ 
of  requirements  of  the  trade.  The  Volta  electric  fur- 
nace is  of  the  TTeronlt  type  and  is  a  clean  cut,  substan- 


tially built  pieee  of  machinery,  perfectly  balance-* 
mechanically  and  electrically,  ensuring  a  conTuiuitv 
of  service  which  has  <riven  it  a  ])reference  over  many 
types.  It  is  built  in  four  sizes,  namely  1-ton.  3-ton. 
6-toii  and  10-ton  capacity  and  in  each  case,  it  is  claim- 
ed, the  furnace  can  be  operated  from  30  to  50  per  cent 
above  the  capacity  mentioned,  while  power  consump 
tion  in  the  larger  sizes  runs  at  approximately  .500  \<> 
fiOO  K.  W.  H.  per  ton  of  steel  produced. 

The  furnace  shell  is  made  of  heavy  steel  plate,  sub- 
stantially reinforced  and  properly  rivetted  together 
while  the  charging  doors  are  designed  in  such  a  man- 
ner as  to  prevent  warping  and  are  easily  manipulated 
at  all  times.  Each  furnace  is  provided  with  two  re- 
movable roof  rings,  each  of  which  is  fitted  with  four 
lifting  lugs.  Hy  providing  the  furnace  with  two  roof 
rings  it  enables  the  operators  to  always  have  one 
spare  roof  made  up  on  the  floor  so  that  when  it  is 
necessary  to  renew  the  roof  of  the  furnace  it  can  be 
(lone  very  quickly. 

The  tiltin''  mechanism  is  an  excellent  feature  of  the 
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Volta  furnace  The  furnace  rests  on  a  heavy  rocker 
shaft  placed  towards  the  front  of  the  furnace  and 
two  connecting  rods  connected  to  the  tilting  gear  on 
the  rear  end  of  the  furnace.  An  electric  motor  driv- 
ing the  tilting  gear  causes  the  connecting-rods  to 
rise  which  lifts  the  rear  of  the  furnace  over  a  maxi- 
mum height  governed  by  the  connecting-rod  radius 
arms.  This  design  eliminates  any  excessive  strain 
either  on  the  tilting  gears  or  on  the  furnace  shell  and 
the  lifting  load  on  the  tiling  motor  is  reduced  to  a 
minimum.  Should  the  operator  allow  the  motor  to 
I'ontinue  running  after  the  furnace  has  reached  its 
highest  maximum  tilting  point,  the  furnace  would 
then  commence  to  lower  again  and  would  continue  to 
raise  and  lower  to  the  maximum  and  minimum 
heights  until  such  time  as  the  motor  stopped.  The 
electric  control,  which  can  be  placed  at  the  most  con- 
venient point  for  the  operator,  permits  of  absolute 
control  at  any  stage  in  the  tilt,  thus  providing  an  ab- 
solutely safe  and  fool-proof  tilting  arrangement. 

Other  features  of  the  Volta  electric  furnace  are  the 
roof-coolers,  ma«ft  and  jibs,  electric-holder  conduc- 
t()r^  and  cable  connections.  Each  electrode  is  con- 
trolled by  means  of  an  electric  winch  and  the  furnac- 
es are  controlled  by  a  new  type  of  regulator. 

It  is  worthy  of  note  that  with  the  exception  of  the 
motors  and  tlie  power  transformers  the  company 
builds  tlie  furnace  and  all  auxiliary  equipment  in  its 
own  plant  at  Welland.  This  results  in  increased  ef- 
ficiency as  every  part  is  designed  for  its  own  special 
juirpose  and  the  final  assembling  of  the  different 
eomponent  parts  makes  a  furnace  which  is  ])erfeetly 
Italaiiced  in  evei'y  respect. 


SAM  L  OSBORN   (CANADA)   LIMITED,  OF 
MONTREAL. 

As  one  of  the  latest  indications  of  the  tendency  of 
British  manufacturers  to  establish  branch  houses  in 
Canada  may  b(^  cited  the  newly  formed  concern  of 
Sam'l  Osborn  (Canada)  Limited,  with  headquarters 
at  Montreal.  This  concern  will  distribute  all  the  well- 
known  products  of  Samuel  Osborn  &  Co.,  of  Sheffield, 
Kng.,  which  include  high-speed  Mushet  steels,  carbon 
tool  steels,  mining  steels,  and  manganese  castings  in 
variety.  The  Canadian  Company  has  also  absorbed 
the  Canadian  intertests  of  the  Hardy  Patent  Pick  Co  , 
nmkers  of  mining  tools,  both  hand  and  power  types, 
and  of  Rylands  Wire  Rope  Works,  Eng. 

The  distributing  equipment  at  Montreal  compri.se9 
a  large  new  building  near  the  Grand  Trunk  Kailway 
^>tation,  which  will  be  ehiefl.v  u.sed  for  warehousing 
purposes,  and  machine  shops.  A  furnace  equipment 
for  heat-treating  of  high-speed  steels  is  provided,  but, 
so  far,  there  i.s  not  anv  intention  to  manufacture  steel. 

The  President  of  the  Company  is  Mr.  A.  E.  Myles. 
The  Vice-President  is  Mr.  G.  E.  Leighton,  who  was 
for  about  fifteen  years  the  Canadian  representative  of 
the  Hardy  Patent  Pick  Co..  and  is  also  well-known  in 
(Quebec  as  a  consulting  mining  engineer.  The  Com- 
()any  ha.s  offices  in  Toronto,  Winnipeg,  Calgary  and 
Vancouver,  in  addition  to  the  Montreal  headquarters. 


0,  M.  I.  TORONTO  MEETING. 

Provisional  programme,  Monday,  March,  8th. 

Morning  Session. 

Addresses  uf  Welcome;  Presidential  address  by 
D.  H.  McDougall;  Mineral  Statistics  for  1919  by  John 
McLeish,  T.  W.  Gibson,  T.  C.  Denis  and  W.  Fleet 
Robertson  (or  by  proxy);  General  business:  Status 
of  the  engineer,  etc. 

Afternoon  Session. 

•'Ferro-Alloys  in  Canada,"  by  G.  C.  MacKenzie; 
•Electric  Smelting  of  Tin  Ore,"  by  B.  G.  Cobb;  Two 
papers  on  the  Plate  Mill  of  the  Dominion  Iron  and 
Steel  Co.,  and  one  on  "Economies  in  Steel  Plant  Man- 
agement," being  arranged  for  by  Mr.  F.  W.  Gray, 
Secretary,  Iron  and  Steel  Section;  "Iron  Ranges  of 
Michipicoten  District,  Ontario,"  by  W.  H.  ColUns. 

Evening  Session. 

"The  Milling  and  Smelting  Operations  of  the  Inter- 
national Nickel  Company  of  Canada,"  written  by  The 
Company  Staff.  (Lantern  slides);  "Operations  at 
Alfred  Peat  Bog"  (illustrated  by  moving  pictures), 
i)y  A.  A.  Cole;  "Some  Aspects  of  the  Mining  Situation 
jn  the  Middle  West,"  by  R.  C.  Wallace. 

Tuesday,  March  9th. 

Morning  Session. 

Formation  of  Proposed  Coal  Section  of  the  Instit- 
ute; "Coal  Mining  in  the  Province  of  Alberta,"  by 
.1.  T.  Stirling;  "Fuel  Problems  of  Western  Canada," 
by  W.  J.  Dick;  "Coal  Supply  of  Canada,"  by  F.  W. 
Gray;  "Lignite  in  Saskatchewan, "  by  A.  McLean; 
"Briquetting  Industry,"  by  E.  Stansfield. 

Afternoon  Session. 

"Future  Prospects  for  Oil  and  Gas  Production  in 
Ontario,"  by  M.  Y.  Williams;  "Natural  Gas  in  On- 
tario," by  E.  S.  Sstlin;  "Oil  Possibilities  in  Western 
Canada,"  by  D.  B.  Dowling;  "Oil  Problems  in  Can- 
ada," by  T.  0.  Bosworth:  (Subject  to  Dr.  Bosworth's 
Iteing  in  Canada). 

Evening  Session. 

Smoker  and  Concert  in  Pompeian  Room;  (Chairman. 
Mr.  G.  G.  S.  Liudsey  and  Colonel  J.  J.  Penhale). 

Wednesday,  March  10th. 

Morning  Session: 

Discussion  on  Institute's  Prospecting  Scheme,  fol- 
lowing an  address  by  J.  A.  Campbell,  M.P.  on  "Atti- 
tude of  Canadian  GoA'ernments  toward  Mining  De- 
velopment,"; "Britannia  Mines,  British  Columbia," 
by  S.  J.  Schf ield ;  "Progress  Notes  on  the  Investig- 
ation of  the  Quebec  Asbestos  Deposits,"  by  R.  Har- 
vic  and  E.  Poitevin ;  "Asbestos  Mining,"  bv  J.  G. 
Ross. 

Afternoon  Session: 
Discussion  on  nickel  coinage;  "Lost  Placers  of  On- 
tario," by  A.  P.  Coleman:  "Recent  Develoi)ments  in 
Mining  in  Northern  Ontario,"  by  J.  G.  Me]\Iillan : 
"Geology  of  Silver  Islet  and  Vicinity,"  by  T.  L.  Tan- 
ton;  "The  Nipissing  Mine,"  by  H.  Park;  "Minerals 
of  Eastern  Ontario,"  hy  J.  W.  Evans. 

Evening. 

ANNUAL  DINNER  at  7.:^()  p.m.  in  the  i^ompeian 
Room. 
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Notes  on  the  Labor  Situation  in  Canada 


(Specially  ( 

Previous  to  the  war  Canada  got,  ils  common  labor 
supply  largely  through  immigration  from  Coiitine)itfil 
Europe. 

During  the  period  of  the  construction  of  the  Grand 
Trunk  Pacific  and  Canadian  Nortliern  railroads 
thousands  of  Italian,  Austrian,  Hungarian  and  Russian 
laborers  came  into  the  country. 

When  the  war  broke  out  in  1914  practically  all 
tiie  Italian  and  Russian  laborers  of  military  age  either 
went  back  to  Euroi)e  to  join  the  army  or  joined  the 
Canadian  forces. 

The  subjects  of  the  Central  Powers  were  of  course 
not  allowed  to  leave  Canada  and  during  the  winter 
of  1914-15  when  industrial  conditions  were  very  bad 
and  these  men  could  not  get  work  some  thousands  oF 
them  were  gathered  up  by  the  Dominion  Governmeiil 
Authorities  and  placed  in  internment  camps  in  vari- 
ous parts  of  Canada. 

During  1915  and  1916  when  conditions  had  im- 
proved and  when  industrial  plants  and  mines  were 
working  to  capacity'  some  hundreds  of  these  laborers 
were  released  on  parole  from  the  internment  camps 
for  work  in  different  parts  of  the  countrv  to  make  nv 
to  some  extent  for  the  shortage  of  common  laoor  then 
existing.  These  men  were  all  paid  the  regular  wages 
that  pertained  to  the  industry  in  which  thav  went  to 
work. 

At  the  conclusion  of  the  war  and  as  soon  as  travel- 
ling facilities  could  be  obtained  thousands  of  these 
laborers  left  Canada  to  return  to  their  homes  and  at 
the  present  time  otlier  thousands  are  waiting  to  go 
as  soon  as  passports  and  transportation  are  available, 
so  that  it  looks  at  present  as  if  there  Avould  be  a 
serious  shortage  of  common  labor  in  the  country  when 
construction  work  starts  up  in  about  three  months 
time — as  it  is  very  doubtful  if  the  countries  to  which 
these  laborers  belong  will  sanction  their  leaving  home 
for  some  time  at  least.  It  might  be  here  mentioned 
that  all  or  neaidy  all  these  men  made  big  wages  and 
took  away  with  them  hundreds  of  thousands  of  dol- 
lars in  the  aggregate. 

Even  if  the  men  wanted  to  return  to  Canada  and 
their  governments  were  willing  to  give  them  permis- 
sion to  come  the  cost  of  travelling  has  advanced  to 
such  an  extent  that  it  is  practically  prohibitive.  For 
instance  a  ticket  from  Europe  to  Canada  that  in  pre- 
war days  could  be  purchased  for  $30.00  now  costs 
$75.00  and  the  recent  enactment  of  the  Dominion  De- 
partment of  Immigration  whereby  laborers  and  me- 
chanics coming  into  Canada  must  be  in  possession  of 
$250.00  adds  to  the  difficulty  particularly  as  the  value 
of  Continental  money  is  now  less  than  half  of  what  it 
was  in  pre-war  day.s. 

One  thing  regarding  new  immigi'ants  coming  to 
Canada  is  practically  certain  and  that  is  that  men  who 
have  spent  five  years  in  the  armies  of  Europe  no  mat- 
ter how  anxious  they  might  be  to  get  away  from  there 
cannot  gather  up  sufficient  money  to  traveV  under  th.c 
above  conditions. 

The  situation  therefore  that  confronts  the  employer 
of  common  labor  today  is  something  as  follows: — Some 
fhonsandfi  of  laborers  have  gone  to   their  "ftome.s  in 


ontiibuted. 


Europe,  other  tliousands  are  anxiously  waiting  to  g<' 
and  when  railroad  construction  and  other  public  works 
stprt  up  in  April  and  May  there  i.s  no  available  com- 
mon labor. 

There  is  nf)  ininiigiation  into  the  country  at  present 
l)Ut  some  relaxation  of  the  Government  Regulations 
will  no  doubt  be  made. 

It  is  well  known  that  railroad  construction  and  a> 
a  matter  of  fact  all  construction  work  pays  higher 
wages  to  laborers  than  do  the  industrial  plants — the 
reason  for  this  being  that  construction  is  only  tempor- 
ary work  whereas  industrial  plant  work  is  looked  up- 
on as  permanent  nevertheless  the  question  of  perman- 
ency does  not  enter  largely  into  the  calculations  of  a 
nuiii  looking  foi-  a  job.  He  goes  where  the  wages  are 
highest  and  consequently  the  construction  job  gets 
the  pick  of  the  men  while  the  industrial  operator  takes 
what  is  left. 

A  perusal  of  the  Trade  Journals  shows  that  the 
United  States  "steel  plants  and  coal  mines  at  present 
are  working  to  the  limit  of  their  labor  supply  and 
Ihey  are  unable  to  take  any  more  business,  as  their 
unfilled  tonnage  orders  are  growing  larger  each 
month,  and  it  is  reasonable  to  as.sume  that  this  .state 
of  affairs  will  also  apply  to  Canadian  plants.  It  is 
hard  to  see  how  production  can  be  increased  if  there 
is  a  shortage  of  labor  to  produce. 


DOMINION  STEEL  COMPANY  INCREASES 
WAGES  of  STEEL-WORKERS  BY  AP- 
PROXIMATELY TEN  PER  CENT. 

The  Doiiiiiiioii  Steel  ('(jinpany,  at  the  end  of  Jan- 
uary, announced  an  increase  in  the  wages  of  its  steel 
employees  averaging  ten  per  cent,  but  graded  so  as 
to  give  a  somewhat  larger  increase  to  the  lower-paid 
workmen.  The  increase  is  retroactive  to  the  first 
of  the  year.  The  official  announcement  was  as  fol- 
lows : 

The  Dominion  Iron  and  Steel  Company  announce 
that  effective  January  1st.  1920.  a  general  increase  in 
wages  went  into  force  averaging  ten  per  cent. 

Increases  of  thirteen  to  fourteen  per  cent  were  made 
to  the  lower  paid  workmen  while  the  general  average 
for  the  entire  plant  is  somewhat  over  ten  per  cent. 


THE  TORONTO  POTTERY  COMPANY. 

This  Company  is  the  Canadian  subsidiary  of  the 
Ifobinson  Clay  Product  Company.  Akron.  Ohio,  who 
have  twelve  large  brick  plants  in  Ohio.  Pennsylvania 
and  Kentucky,  and  speciali.se  in  firebricks,  fireclay 
and  refractories  for  use  in  the  metallurgical  indus- 
tries. 

The  Canadian  offices  are  prepared  to  quote  deliver- 
ed prices  in  Canadian  funds,  and  advise  the  ordering 
of  firebrick  well  in  advance  of  requirements,  as  the 
car-shortage  now  existing,  and  likely  to  grow  in 
severity  owing  to  the  neglected  equipment  of  the 
Cnited  States  railways,  will  make  deliveries  difficult 
when  the  construction  season  opens.  A  heavy  demand 
for  all  grades  of  clay  product's  is  expected  during  the 
eonstruotion  jieriod  of  1950. 
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The  Ore  Deposits  of  Goudreau  and  Magpie-Hawk 
Areas,  Michipicoten  District,  Ont. 


The  Smuuuiry  Keport  of  the  Geological  Survey, 
Part.  E.,  1918,  contains  a  detailed  report  by  W.  H. 
Collins  on  the  pyrite  and  iron  ores  of  the  Alichipico- 
teu  District  in  which  pyrite  niining  was  greatly  stim- 
ulated by  increased  domestic  demand  for  sulphuric 
acid  caused  by  war  requirements  and  the  cessation  of 
shipments  of  Spanish  pyrite.  In  1918  the  Survey  en- 
tered this  field  with  the  intciiliou  of  aiding  prospect- 
ing and  development. 

An  attempt  was  made  to  assign  some  definite  stra- 
'.igrapliic  lu)i-i/.(Mi  in  the  Keetwatin  to  the  formation 
which  carries  tiie  iron  ore  and  pyrite.  A  tentative 
effort  was  made  to  recognize  some  of  the  members  of 
the  Keewatin  group,  arrange  tiiem  in  <irder  of  age, 
and  even  to  i-epresent  tlieui  liius  on  tbc  mui)s.  Tlic 
Report  states : 

The  attempt  met  witli  only  a  small  degree  of  success,  ll 
was  soon  found  in  (."ouilreau  area,  explored  first,  that  most 
of  the  iron-formation  rests  upon  light  coloured  porpliyries 
which,  being  vokanic  flows,  are,  therefore,  older.  Also,  that 
the  flows  above  the  iron-formation  are  largely,  if  not  alto- 
gether, dark-c<'k>urpd  greenstones.  On  this  basis  the  Kee- 
watin in  Goudreau  area  was  separated  into  three  parts;  an 
older  group  of  light-coloured  acid  vo'.canics.  an  intermediate 
one  of  Iron-formation,  and  a  younger  one  of  dark-coloured, 
basic  volcanics.  Later  on.  however,  it  developed  that  this 
classification  is  only  approximate;  that  there  are  a  few 
acid  volcanics  apparently  younger  than  the  iron-formation 
and  quite  a  few  basic  volcanics  older  than  it.  Nevertheless, 
the  subdivision  was  successfully  used  in  searching  for  and 
locating  belts  of  iron-formation  not  heretofore  known,  so 
it  has  some  practical  value. 

An  attempt  to  make  a  like  threefold  subdivision  in  Magpie- 
Hawk  area  failed.  It  is  tiuite  remarkable  how  many  of  the 
volcanics  found  in  Goudreau  area  are  also  |)resent  in  this 
area;  but  the  distinction  between  acid  and  basic  volcanics 
is  not  so  pronounced.  There  are  many  of  intermediate  char- 
acter, which  could  not  be  placed  unhesitatingly  in  one  divi- 
sion or  the  other,  even  on  a  lithological  basis.  It  was  also 
discovered,  in  the  case  of  the  Bartlett  range,  that  the  iron- 
formation  does  not  He  between  acid  and  basic  flows  but  ap- 
parently within  one  acid  tufaceous  formation. 

The  main  structural  relationships  of  the  rocks  are 
shown  in  Fig.  1. 

Pyrite  and  Iron  Ores. 

I'yrite.  siilerite  ami  hematite  are  constituent  part  of 
the  Keewatin  iron-formation  in  Michipicoten  District, 
and  the  pyrite  deposits  may  be  classed  as  range  depos- 
its for  the  most  part.  There  are  a  few  smaller  bodies 
of  high-grade  pyrite  presumably  derived  from  the 
range  deposits  by  solution,  transportation  and  re- 
dppositioii.    There  are  still  oilier  small  bodies  hi  tiie 


Pleistocene  drift,  where  the  drift  has  been  replaced 
by  pyrite  sand  and  granular  silica,  deposited  from  the 
mineralized  waters  that  drain  off  the  iron  ranges. 
Thus  there  are  three  distinct  types  of  pyrite  deposits 
in  this  district. 

An  example  of  a  replacement  deposit  in  the  drift 
is  shown  in  Fig.  2,  which  refers  to  the  Rand  Con- 
solidated Company's  pit  at  Goudreau.    This  deposit 


Kigiiie  2.    Diagram  showing  geological  relationships  of  the  body 
of  p.vrite  sand  in  the  Rand  Consolidated  Company's  pit, 
Goudreau.    This  body  is  younger  than  the 
Plei.=tocene  drift. 

is  modern  in  age,  and  the  concentration  is  so  perfect 
that  the  sand  shows  95  per  cent  pyrite  by  analysis.. 
The  Report  discusses  at  length  the  probable  process 
by  which  this  pyrite  sand  was  laid  down,  and  remarks 
that  the  similarity  between  the  recent  replacement 
deposits  and  the  Keewatin  iron  ranges  is  sufficiently 
remarkable  "to  suggest  that  the  banded  silica  and 
pyrite  of  the  latter  may  have  been  concentrated  by 
])rocesses  of  solution  and  redeposition  analogous  to 
those  which  manifestly  gave  rise  to  the  younger  dep- 
osits. ' ' 

The  iron  formation  is  composed  cssentiallj-  of  banded 
silica,  pyrite  and  siderite  or  sideritic  limestone  ar- 
ranged in  stratiform  form.  The  banded  silica  is  so 
perfectly  .stratified  that  the  whole  iron  formation 
must  be  assumed  to  have  been  deposited  horizontall}- 
in  the  first  place  and  over  considerable  areas.  Later 
earth  movements  have  complicated  the  structure  to  an 
inexplicable  extent. 

An  effort  has  been  made  in  Figures  3  and  4  to  indicate  the 
general  stratigraphic  character  of  the  iron- formation  by 
placing  side  by  side  cross  sections  of  different  parts  of  the 
ranges  in  both  areas,  those  in  Figure  3  representing  surface 
oj.posures.  whereas  those  in  Figure  4  are  from  diamond-drill 
l)orings.    The  sections  were  selected  so  as  to  be  .is  repre- 
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Figure  '.,    Diagram  reprebcnting  the  main  structural  relatlonahlps  of  the  rccha  In 
Michipicoten  UiBtrlct. 
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sentative  he  posBible  of  the  principal  rangM  examined.  Tliey 
rio  not,  however,  Illustrate  such  extreme  types  as  the  body 
of  siderlte  at  Leg  lake,  Magpie-Hawk  area,  or  the  Dreany 
range,  near  mile  182  on  the  railway,  which  consists  solely 
of  banded  eillca. 

The  iron  ranges  vary  in  thickness  from  about  2  feet  to  500 
feet,  and  in  apparent  length  from  a  few  yards  to  more  than 
7  miles.  They  are  associated  exclusively  with  volcanic  forma- 
tions. No  clastic  sediments  occur  near  them,  with  the  ex- 
ception of  the  conglomerate  and  sideritic  greywacke  on  Parks 
lake,  and  these  appear  to  be  only  a  volcanic  tuff  modified 
by  water  action.  As  a  rule  the  underlying  volcanics  are 
acid,  and  more  or  less  tufaceous.  The  overlying  volcanics 
are  prevailingly  greenstones,  especially  in  Goudreau  area, 
where  they  are  also  ellipsoidal  but  'he  range  east  of  Tarks 
lake  lies  in  part  between  acid  flows  and  tuffs.  There  is 
nothing  then  in  the  environment  of  the  iron -formation  that 
suggests  it  to  be  sedimentary. 

The  successive  materials  passed  through  in  drill- 
ing in  this  district  are  discontinuous,  lenticular  bodies 
more  or  less  complexly  imbricated,  and  drill  holes  must 
he  placed  fairly  closely  together  before  the  sections 
can  be  interpi'eted  accurately.  But  when  an}"  range 
is  considered  as  a  whole  (see  Fig.  3)  the  general  seq- 
uence, namely,  banded  silica,  p,vrite  (or  hematite), 
siderite,  is  obvious  and  without  exception,  whether 
three  or  only  two  members  are  present. 
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Figure  3.  Cross-sections  of  iron  formations  showing  the  strati- 
graphic  arrangement  of  banded  silica,  pyrite,  and  siderite. 
or  sideritic  limestone,  and  the  topographic  expression  of 
each.  1.  Near  middle  of  mining  location  J.  L.  10,  Goudreau 
area.II.  Along  east  boundary  of  mining  location  A.  C.  39. 
Goudreau  .-irea.  III.  Near  east  end  of  Cuthbertson  lake, 
Magpie-Hawk  area.  IV.  Near  middle  of  the  Bartlett  group, 
MBgpie-Hawk  area. 


Among  the  properties  described  are  those  of  the 
Nichols  Chemical  Co.  lying  immediately  north-€a»t 
of  Goudreau  Station  on  the  Algoma  Central,  where 
in  1918  ore  was  being  taken  at  the  rate  of  150,000 
tons  for  the  season,  and  300  men  were  employed. 

The  Rand  Consolidated  Co.  holds  propertie.s  which 
are  a  continuation  of  the  Nichol  Company's  main 
range  known  as  the  Morrison  No.  4  Group.  Another 
property  owned  by  this  Company  is  the  Morrison  No. 
2  on  which  are  two  parallel  iron  ranges,  on  the  south 
em  range  of  which  much  diamond  drilling  has  been 
done  along  a  distance  of  3,800  ft.  These  holes  .show  a 
pyrite  deposit  ranging  in  thickness  from  12  to  50  ft. 
at  a  depth  of  from  60  to  200  ft.,  which,  assuming  the 
ore  body  to  be  continuous  between  the  holes,  would 
indicate  a  probable  ore  content  of  1,250,000  tons.  The 
drill-core  analyses  are  not  available  but  it  is  intimated 
that  a  large  part  of  the  ore  may  not  contain  morp 
than  between  25  to  35  per  cent  of  sulphur. 

(Jonsiderable  space  is  devoted  to  a  description  of 
I  he  Josephine  Mine,  Avhich  is  too  long  to  quote  here. 
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Figure  4.  Diamond  drill  sections  of  iron  formations  showing  in 
more  detail  than  Figure  3  the  stratigraphic  arrangement  of 
banded  silica,  pyrite,  and  siderite.  or  sideritic  limestone. 
The  drill  logs  have  been  corrected  so  as  to  show  true  thick- 
ness in  each  case.  I.  Hole  No.  15,  C  deposit.  Nichols  Chemi- 
cal Company's  property,  Goudreau  area.  II.  Hole  No.  8. 
Moi-rison's  No.  2  property,  Goudreau  area.  HI.  Hole  No.  16. 
.Morrison  No.  3  property.  IV.  Hole  No.  S.  Morrison  No.  1 
property.  V.  Hole  No.  1.  Bartlett  property.  Magpie- Hawk 
area  between  950  feet  and  30  feet.  VI.  Hole  No.  Ill,  Helen 
mine,  Magpie-Hawk  area  between  450  feet  and  S50  feet. 
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'riiirteeu  Llrill  holes  arc  said  to  have  been  put  dowu. 
which  indicate  tlie  presence  of  au  oval  area  of  iron 
ore,  which,  if  I'eckoned  on  a  basis  of  all  ore  earryinfj- 
over  30  per  eentraetallic  iron,  would  give  an  estima 
ted  content  of  2.250,000  tons  of  hematite,  or  1,300,000 
tons  at  a  50  per  cent  metallic  iron  basis.  At  least 
S50.000  tons  is  believedto  be  recoverable. 


J  COUGHLAN  &  SONS  OBTAIN  CONTRACT  AND 
SUBSIDY  OF  SECOND-CLASS  GRAVING  DOCK 
AT  VANCOUVER,  B.  C. 

I'he  ilepartmenl  of  J'ublie  Works  iias  issued  the  fol- 
b)\ving'  statement: — 

■"The  Government  has  recently  had  under  careful 
eonsideratioTi  the  ai)i)lications  submitted  for  the  con- 
struction of  a  drydock  in  the  liarbor  of  Vancouver 
under  the  Drydocks  Subsidies  Act,  and  it  has  been  de- 
eided  to  approve  of  the  application  of  Messrs.  Co\;gh- 
lan  and  Sons.,  Ltd.  Their  application  is  for  a  second- 
I'lass  graving  dock  of  the  following  dimensions: 

"  Length  from  caisson  top  to  head  wall,  725  feet. 
I.eusrth  from  back  of  sill  to  head  wall.  700  feet. 

■"Cleai-  width  of  entrance  at  bottom,  110  feet.  Depth 
over  sill  at  bigli  water.  O.S.T.,  30  feet. 

"Tlie  minimum  dimensions  for  drydocks  of  the 
seeond  elass  as  fixed  by  the  act  are  as  follows:  Length 
from  caisson  groove  to  head.  650  feet.  Clear  width  at 
entrance.  S5  feet.  Depth  of  water  over  sill  at  high 
water  O.S.T..  30  feet.  Depth  of  water  over  sill  at 
ordinary  low  water  in  non-tidal  waters.  25  feet. 

"The  dock  pi-oposed  by  the  Coughlan  Company  is. 
therefore,  eonsidiM-ably  larger  that  the  standard  dinieii- 
siuus  of  a  second  cla.ss  dock. 

"'An  important  consideration  in  granting  the  appli- 
i-ation  was  the  fact  that  this  dock  can  accommodate 
the  largest  vessels  on  the  Pacific  coast,  plying  be- 
tween Vancouver  and  the  Orient.  The  two  largest  are 
590  feet  long  ami  OS  feet  wide.  The  width  of  the  en- 
trance to  the  ]n-opos('d  dock  is  the  same  as  the  width 
of  tlie  Pananui  Canal  docks. 

Favourable  Conditions. 

■"The  subsidy  on  doeks  of  the  seeond  elass  is  four 
and  one-half  per  cent  on  a  maximum  of  $2,500,000 
for  a  period  of  35  years,  or  1112.500  anrually.  The  sub 
s'dy  to  first  class  docks  is  4V'>  per  cent  on  a  maximum 
of  .+5.500.000  for  35  years  or  .t247,500  amujally.  The 
( Joverinnent,  therefore,  by  deciding  ov  the  Coughlan 
;ipplication.  saves  an  annual  sum  of  if'l 35.000,  which 
rei)re.sents,  at  five  and  one-half  per  cent,  a  capital  in- 
vestment of  $2,254,000,  and  at-  the  same  time  secures 
a  dock  for  the  port  of  Vancouver  which  is  capable  of 
taking  care  of  any  shipping  on  the  Pacific  Coast. 

■''Attention  is  also  drawn  to  the  fact  that  this  is  not 
the  only  provision  which  the  Oovernnient  is  making 
for  shipping  on  the  Pacific  Ocean.  It  is  also  construct- 
ing as  a  riovernment  undertaking,  a  first  class  graving 
dock  in  the  harbor  of  Esqnimalt,  near  Victoria.  B.  C. 
This  dock  will  have  a  length  of  1.130  feet  and  a  depth 
of  water  over  all  at  high  water  sill  at  high  water,  or- 
dinary spring  tides,  of  3S  feet,  ft  must  not  be  forcot- 
feii  that  the  Government  already  owns  and  operates 
a  ^rraving  dock  at  Esquimalt,  430  feet  long  with  a 
t)5  foot  ejitrance,  aiul  a  depth  over  the  sill  of  26Vo  feet, 
so  that,  with  this  existinjr  dock  and  the  two  new  mag- 
nificent docks  above  referred  to,  the  Western  Cana 
dian  seaboard  will  be  splendidly  e(|uipped. 

"One  of  the  eomlitioiis  of  the  Government  "s  a<'eept- 
anee  of  the  Congldan   .\pplieation  is  that  they  com 
menced  work  within  thirty  djiys  from  the  date  of  the 
>ubs!il\-  airreoinent. 


OBITUARY 

R.  H.  Brown 

With  the  passing  of  Mr.  R.  H.  Brown,  of  Halifax, 
is  .severed  a  link  with  past  history  of  the  coal  and 
associated  steel  inclustries  of  Nova  Scotia. 

Mr.  Brown  was  the  son  of  Richard  Brown,  who 
came  from  England  to  be  the  manager  of  the  General 
.Mining  Association  in  1826  and  continued  in  that 
position  until  1864,  when  he  retired  and  was  succeed- 
ed by  his  son,  who  administered  the  Association's 
affairs  until  its  properties  were  acquired  by  the  Nova 
Scotia  Steel  Company  in  1900.  Mr.  Brown  contin- 
ued to  act  as  Manager  for  the  neAV  Company  until 
1901,  when  he  retired  from  active  management.  A 
eontinuous  administration  by  father  and  son  for 
seventj''-five  years  is  worthy  of  record. 

No  tw^o  single  men  have  left  a  more  enduring  mark 
on  the  coal  industry  of  Nova  Scotia  than  Richard 
Brown  and  his  son.  Both  were  men  of  great  indus- 
try and  of  little  personal  display. 

Mr.  K.  II.  Brown  Avas  President  of  the  Mortgage 
Corporation  of  Nova  Scotia,  and  was  at  the  office 
when  he  Avas  seized  by  a  fatal  illness  at  the  age  of 
eighty-two  years.  NotAvithstanding  his  age,  Mr. 
BroAA'n  Avas  an  active  man  and  usually  Avalked  to  his 
api)ointmeuts.  He  Avas  a  modest  kindly  man,  and 
geiierous  in  his  support  of  good  causes. 

In  recognition  of  his  long  standing  in  the  mining 
profession  and  of  his  length  of  membership,  Mr. 
Brown  Avas  a  few  years  ago  made  an  Honorary  Mem- 
l)er  of  the  Mining  Society  of  XoA^a  Scotia.  Under 
his  direction  some  of  the  earliest  .submarine  coal- 
mining in  Nova  Scotia  Avas  i;ndertaken,  and  several 
historical  papers  by  Mr.  BroAA'n  are  included  in  the 
Transactions  of  the  Mining  Society.  With  his  death 
comes  a  break  in  the  long  tradition  that  links  coal- 
mining in  Nova  Scotia  to  such  notable  names  of  past 
years  as  the  older  and  younger  Haliburton,  Lyell, 
DaAvson,  Logan,  and  last  but  Jiot  least  in  the  regard 
of  students  of  the  early  days  of  Nova  Scotian  geology 
and  mining,  Richard  Brown,  the  elder. 


BRASS  COMPANY  EXPANDS 

Plans  have  been  prepared  for  a  new  foundry  138 
by  58  feet  for  the  Gait  Brass  Company,  at  Gait,  Ont. 
An  extension  Avill  also  be  added  to  the  vitriol  plant 
which  Avill  be  90  by  40  feet.  Both  buildings  will  be 
of  concrete,  steel  and  brick  construction  and  Avork 
will  be  started  as  soon  as  Aveather  permits.  This  is 
the  third  time  in  four  years  that  the  company  has 
found  it  necessary  to  expand. 


IRON  AND  STEEL  IN  AUSTRALIA. 

yiv.  David  Baker,  General  ]\Ianairer  of  the  Broken 
Hill  Proprietary  Company's  Steel  Works  at  Port  War- 
atah,  N.  S.  W.,  Australia,  giving  evidence  on  the  ne- 
cessity of  a  fresh-Avater  supply  for  steel-works,  uses 
said  that  the  steel  industry  in  Australia  Avas  just  be- 
erinning.  They  Avere  today  employing  4.200  men,  but 
in  10  or  15  years  the  nundier  employed  by  the  Com- 
pany Avould  reach  10,000  or  15,000  persons.  Syd- 
ney, Nova  Scotia,  people  will  remember  Mr.  Baker, 
as  General  Manager  of  the  Dominion  Iron  and  Steel 
(^ompany  in  the  early  nineteen  hundreds. 
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The  Dominion  Steel  Corporation 


During  the  caleiidai-  yea)'  1919  the  production  ol' 
the  Dominion  Iron  &  Steel  ('oippany  was  lower 
throughout  all  departments,  l)e(',ause  of  the  partial 
idleness  of  the  works  during  the  Summer  and  the 
lark  of  orders.  I'articulars  of  output  rliu'ing  the  years 
1918  and  1919  are  as  follows: 

1919  1918 

Coke  349,000  471,000 

Pig  Iron  223,000  289,000 

Steel  Ingots  254,400  330,000 

Blooms  203,000  271,000 

Billets   55,000  70,000 

Rods   40,700  46.900 

Rails  110,400  115,800 

Pit  Rails   2,407 

Merchant  Bars   400  28,200 

Nails   9,470  6,590 

Collieries. 

Cape  Breton  3,090,000  3,271,755 

Springhill   393,000  367,557 

During  the  year  tlic  Steel  Company  put  into  oper- 
ation two  new  batteries  of  coke  ovens,  which  were 
described  in  "Iron  &  Steel"  of  the  December  issue. 
These  ovens  have  shown  much  efficiency  in  operation, 
and  are  a  great  technical  improvement  on  previous 
coking  installations  at  Sydney. 

Also  during  the  year  there  was  completed  a  110 
inch  ship-plate  mill,  for  a  description  of  which  see 
the  January  issue  of  this  periodical.  This  mill  was 
put  into  operation  on  the  19th  February,  in  the  pres- 
ence of  the  Deputy  Minister  of  Marine  and  other  in- 
vited officials  of  the  Department.  Work  is  now  pro- 
ceeding on  the  government  contract  for  plates,  and 
about  130  men  Avill  l)e  employed  on  the  mill  for  the 
time  being. 

Production  at  the  Sydney  plant  lias  not  yet  readied 
a  maximum.  A  rail  order  for  the  Roumaiiian  Gov- 
ernment is  being  rolled,  but  up  to  the  18th  February 
the  blooming  mill  has  been  running  on  single-shift. 
Tt  has  now  been  placed  on  full  capacity  of  two  shifts 
Announcement  has  recently  been  made  thai  available 
orders  exceed  the  capacity  of  the  Plant. 

At  the  end  of  January,  the  Steel  Company  an- 
nounced a  general  advance  in  wages,  equivalent  to 
an  average  of  10  percent  on  the  whole  of  the  plant 
employees,  and  retrocactive  to  the  first  of  January. 

Very  considerable  interest  is  felt  in  the  Sydney 
district  in  the  creation  of  an  advisory  board  in  Lon- 
don, composed  of  representatives  of  the  largest  steel 
making  and  shipbuilding  enterprises  in  the  Fnited 
Kingdom. 

Eminent  mining  engineers  and  steel  experts  have 
recently  examined  the  ore  mines,  the  collieries  and  the 
steel  plant  of  the  Dominion  Steel  Corporation,  and 
have  also  visited  the  ore  mines,  collieries  and  steel 
plants,  car-works  and  shipbuilding  plant  of  the  NoA-a 
Scotia  Steel  Company.  Examination  was  also  made 
of  the  ITalifax  Shipyards  plant,  described  in  this  issue. 

It  is  generally  assumed  that  the  British  interests 
have  ac(iuired  a  .sufficient  holdiiig  in  the  Dominion 
Steel  Corporation  to  enable  them  to  propose  schemes 
for  consolidation  m(\  enlargenieut  of  the  associated 


coal,  iron  and  shipbuilding  induatrie.-i  in  the  East 
Whether  this  be  so  or  not,  the  obvious  desirability 
of  such  a  consolidation  cannot  be  questioned.  The 
(combined  value  of  the  iron-ore,  limestone  and  coal  de- 
posits; lumber  properties,  steel  plants  d,iid  rolling 
mills,  shipbuilding  yards,  and  terminal  properties  for 
loading,  discharging  and  warehousing,  owned  by  the 
two  large  steel  companies  in  Nova  Scotia,  would  be 
ver\'  much  greater  than  the  sum  total  of  their  equit- 
ies when  separately  operated.  The  interdependent 
and  complementary  cliaracter  of  these  properties  can 
not  escape  the  impartial  examination  and  appraisal  of 
competent  and  unpre.iudiced  observers,  and  if  it  should 
l)c  that  the  powerful  Firitish  interests  which  arc 
now  looking  into  this  question  are  in  a  position 
to  decide  the  policies  of  the  companies  in  question,  it 
may  be  taken  for  granted  that  the  process  of  examina 
tion  will  reveal  the  indubitable  wisdom  of  thorough 
iroing  consolidation  of  operation  and  direction. 


CANADA  SUPPLIES  OWN  PLATES 

Based  upon  the  export  figures  for  the  first  three 
quarters  of  1910.  Canada  was  the  second  largest  pur 
chaser  of  American  steel  plates,  importing  144.800  ton> 
against  Japan's  purchases  of  191.000  tons.  Canada  "> 
consumption  of  plates  has  increased  gradually  from 
9,700  tons  a  month  in  1916  to  approximately  16,000 
tons. 

This  sustained  demand,  which  has  not  followed  tlie 
downward  trend  of  other  exported  articles  to  the 
Dominion,  is  largely  due  to  the  activities  of  its  ship 
building  industry.  Only  two  modem  .«<teel  .shipbuild 
ing  yards  were  in  operation  in  Canada  before  the  war. 
whereas  at  the  present  time  there  are  14  situated  not 
only  on  the  Atlantic,  but  on  the  St.  Lawrence  river 
and  Pacific  coast.  The  entrance  of  the  government 
as  a  factor  in  ship  construction  has  had  a  decided  in 
fluence  on  the  industry.  The  Imperial  munitions 
board,  acting  as  the  agent  of  the  British  government, 
placed  orders  for  ships  amounting  to  over  $70,000,000. 
In  addition  to  this  the  Canadian  yards  received  a  fresl: 
impetus  through  the  action  of  the  Dominion  govern- 
ment in  laiuiching  an  extensive  shipbuilding  program, 
which  has  led  to  the  building  of  60  cargo  vessels  of 
approximately  360,000  tons,  deadweight. 

Whether  Canada  will  continue  to  be  a  heavy  buyer 
of  American  steel  plates  depends  on  what  steps  arc 
taken  to  establish  a  home  steel  industry.  A  tendency 
toward  this  end  is  seen  in  the  recent  installation  of 
a  110-ineh  plate  mill  by  the  Dominion  Iron  &  Steel 
Co.,  Sydney.  N.  B..  practically  under  government 
guarantee  This  mill  will  have  a  nominal  capacity  of 
12,000  tons  per  month,  which  is  almost  adequate  for 
the  present  needs  of  the  country.  Canadian  steel- 
makers declare  that  as  yet  there  is  no  place  in  the 
commercial  life  of  the  Dominion  for  the  private  opera- 
tion of  a  plate  mill  of  this  size  unless  it  i.s  aided  by 
the  government,  either  by  subsidies  or  by  the  latter 
bearing  part  of  the  cost  of  construction.  Therefore, 
the  future  export  of  plates  from  the  Fnitod  States  will 
depend  largely  upon  the  extent  to  which  the  Cana- 
dian government  protects  its  infant  ship  plate  indus 
trv.  -Cleveland  "Iron  Trades  Review." 
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The  Algoma  Steel  Corporation 


Through  the  courtesy  ot!  the  Presideut  oi  the  Algoiiiii 
Steel  Corporation  "Iron  and  Steel  of  Canada"  is  en- 
abled to  give  some  particulars  of  the  progress  of  this 
Company  in  recent  years. 

During  the  war  period  mucli  was  accomplished  in 
extending  and  building  up  the  Plant  and  its  equip- 
ment. This  included  additional  coke  ovens  (for  a 
description  of  which  see  the  issue  of  November  1919) 
the  elimination  of  the  Bessemer  process  in  favour  of 
the  open-hearth  process,  and  the  installation  of  an 
additional  blast  furnace,  formerly  the  larger  furn- 
ace of  tlie  plant  of  the  Canadian  Iron  Corporation  of 
Midland,  Out. 

The  demand  for  steel  was  not  large  until  the  last 
i|iiarter  of  the  year,  but  there  has  been  a  vapid  revival 
of  demand,  and  at  the  present  time  it  is  equal  to  the 
closing  period  of  the  war.  All  lines,  both  in  iroji  and 
.steel,  are  in  request.  The  effect  of  the  .steel  strike 
in  the  United  States,  followed  by  the  coal  strike,  has 
much  increased  the  Canadian  demand,  and  the  Algoma 
Company  has  even  sold  some  of  its  products  in  the 
I'nited  States. 

The  Company  has  branched  out  into  new  lines  of 
production,  the  most  important  of  which  is  the  manu- 
facture of  striu'tnral  steel  shapes  up  to  15-ineh  beams 
:ind  channels. 

.Alloy  steels  of  various  kinds  are  being  produced, 
and  there  is  quite  a  demand  for  the  product. 

In  the  opinion  of  Mr.  Frantz  the  outlook  for  tlie 
future  of  the  Canadian  steel  industry  is  better  than 
at  any  time  in  the  past,  and  with  the  natural  growth 
of  the  country  it  is  to  be  expected  that  enlargement 
of  all  the  existing  steel  plants  will  be  <"ound  necessary 
This  condition  is  one  that  applies  to  the  immediate 
iiiluie  and  the  more  remote  future  also. 


Announcement  is  made  of  the  immediate  undertak- 
ing of  construction  work  on  a  new  structural-steel 
mini  l)y  the  Algoma  Steel  Corporation  at  Sault  Ste 
Marie,  at  an  estimated  cost  of  between  six  and  seven 
million  dollars.  Work  is  reported  as  already  in  pro- 
gress on  the  clearing  of  the  site. 

About  ninety  per  cent  of  the  structural  steel  u.sed 
in  Canada  is  imported,  the  United  States  supplyini: 
in  average  years  probably  about  ten  million  dollars 
worth  of  material  of  this  class.  In  1913  the  imports 
reached  a  value  of  thirteen  million  dollars.  The  Al- 
goma Steel  Corporation  hope  to  supply  much  of  Can- 
ada's future  needs  from  tlie  projected  mill  at  the  Sault. 
It  is  anticipated  the  mill  can  be  completed  for  rolling 
in  from  twelve  to  fifteen  months,  and  much  of  the 
i-onstruction  material  the  Corporation  ho])es  to  sup- 
ply from  its  own  plant.  There  are  at  present  four 
blast  furnaces  available  to  supply  the  raw  material. 

It  is  expected  that  500  men  will  be  employed  on 
con.struction  work  during  the  Winter,  increasing  to 
1.000  next  Summer.  The  comideted  mill  in  operation 
will  employ  about  fiOO  operatives.  The  immediate 
financing  of  the  venture  is  made  easy  by  the  posses- 
sion of  ready  cash  and  other  liquid  funds  of  the  Cor- 
poration. The  last  annual  report  sihowed  current 
assets  of  $13,834,842,  with  current  liabilities  of  .+'J. 
449,790.  In  the  last  report  of  the  Hoard  the  foUowin-r 
statement  was  made  : 

"During  the  past  twelve  months  the  services  of 
capable  constructing  engineers  were  .secured  to  pre- 


pare engineering  plans  for  a  universal  mill,  consist 
ing  of  a  40-inch  blooming  mill.  36-inch  rougher  and 
three  stand  28-ineh  combination  structural  and  rail- 
finishing  mills,  all  motor  driven.  This  mill,  in  ad- 
dition to  rolling  beams  and  channels  up  to  24  inches 
will  be  able  to  roll  a  substantial  steel-rail  tonnage 
to  meet  the  increasing  demand  for  heavier  and  long- 
er rails. 

"Your  directors  are  well  satisfied  that  not  only 
is  there  prospective  business  to  warrant  the  proposi.-d 
new  construction  but  that  the  new  mills  of  the  kind 
contemplated  are  vital  to  the  continued  success  of  the 
Steel  Company.  It  may  be  mentioned  that  at  the 
present  time  Canada  imports  all  structural  steel  and 
sha])es  in  excess  of  35  lbs.  per  yard." 


MR.  J,  D.  JONES  APPOINTED  GENERAL  MAN- 
AGER OF  ALGOMA  STEEL  CORPORATION. 

Annoinicement  i.s  made  from  the  office  of  President 
\V.  a.  Franz,  of  the  Algoma  Steel  Corporation,  that 
Mr.  J.  D.  Jones,  who,  since  la.st  September,  has  been 
General  Superintendent,  of  the  Algoma  Steel  Works, 
has  now  been  appointed  to  the  po.sition  of  General 
Manager,  in  succession  to  the  late  Captain  David 
Kyle.  From  1912  to  1916,  Mr.  Jones  was  employed  by 
the  Algoma  Steel  Corporation,  but  in  1916  he  left  the 
Sault  to  take  the  position  of  Chief  Engineer  in  the 
United  States  Steel  Corporation's  plant  at  Gary,  In- 
diana. Last  September  he  again  returned  to  the 
Sault  to  join  the  staff  of  the  Algoma  Steel  Corpora- 
tion. 
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The  Production  of  Pig-iron,  Steel  and  Ferro  Alloys  in 

Canada  from  1913  to  1919 

( ( '(jllatcil   t  I'om  Statistics  of  -Mines  Dept.  Ottawa, 
191!»  figures  are  estimated.) 


1913 

1914 

1915 

1916 

1917 

1!)1> 

191!> 

I'lg  iron  troiii  l)lasl 

fiiriiaees.  . 

1,128,967 

7m;5,1(54 

913,775 

1,169,257 

1,156,789 

1.16:5,520 

Pig  iron  from  elect  rie 

fiirnaees.  . 

13,691 

32,031 

920,000 

1,126,750 

si  1,567 

981,859 

1,378,803 

1,691,291 

1,800.171 

39,217 

15,315 

28,384 

23,496 

54,443 

73,537 

1.020,000 

Eleetro  steel,  iiu-l.  some 

'  eastings.  . 

3,026 

1,759 

10,653 

25,950 

50,467 

119,130 

15.000 

S,075 

7,524 

10,794 

28,628 

43,465 

44.704 

47.fX)0 

5,54.4  SI 

428,226 

232,41 1 

90.123 

46,645 

1(;2.717 

316.304 

D.  H.  McDOUGALL. 
['resilient  of  the  Canadian  Mining  Institute,  1919-1920. 
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The  Electric  Steel  and  Metals  Co.,  Limited,  Welland,  Ont. 


The  inauufat'ture  in  Cciuada  uf  high  grade  electric- 
steel  received  considerable  impetus  during  the  war, 
and  while  the  old  established  Steel  Companies  operat- 
ing open  hearth  furnaces  contributed,  by  far,  the 
larger  tonnage  of  munition  steel,  the  electric  furnace 
generally  won  a  place  for  its'elf  in  districts  where  suf- 
ficient power  could  bo  obtained,  at  reasonable  cost. 
The  liigli  (luality  of  electric  steel,  already  demonstrat- 
ed in  Europe  and  the  United  States,  has  now  been 
fully  recognized  in  Canada  and  where  engineers  spe- 
cifications call  for  the  highest  quality  of  either  car- 
bon or  alloy  steels  the  electric  furnace  product  is 
fonnd  to  n\eot  re(iuirements.  without  difficulty. 


by  the  best  crucible  steel  and  because  the  electric  furn- 
ace possesses  larger  unit  capacity,  and  when  basic  lin- 
ed enjoys  the  option  of  refining,  it  may  eventually 
win  from  the  crucible  process,  the  premier  position  so 
long  held  by  1he  latter,  for  the  production  of  steel  of 
high  quality. 

The  Electric  Steel  and  Metals  Company,  Limited, 
of  Welland.  Ontario,  incorporated  1913,  completed 
the  installation  of  its  electric  steel  foundry  in  the 
spring  of  1914,  and  shortly  after  the  commencement 
of  the  Great  War,  undertook  the  manufacture  of  shells 
and  shell  blanks  for  the  British  Government.  The  Com- 
pany   continued    to    manufacture    m.unition  steel 


^'VKKL   CA.s-Jl  .\1ADK   BY   EL.KCTKfr  .STKJCI.  .V   .MKTALS  CU. 


A  few  years  ago  alloy  steels  were,  tv)  say  the  least, 
looked  upon  as  something  of  a  novelty,  and  many 
"old  line"  steel  experts  were  extremely  reticent  to 
accept  the  astonishing  results  that  were  claimed  for 
these,  so  called  at  that  time,  new  -  fangled  steels. 
Nevertheless,  the  alloy  steels  had  arrived  and  today 
the  manufacture  of  carbon  steel  is  unimpressive  in 
I'omparison  with  the  rapid  advancement  in  knowledge 
and  equipment  enjoyed  by  the  alloy  steel  industry. 

The  steady  increase  in  the  number  of  electric  fui*n- 
acps  may  be  said  to  have  fostered  precision  in  steel 
making  aiul  without  disparaging  the  older  processes, 
has  added  stimulus  to  the  aitainment  of  the  best  pos 
sible  product  to  meet  special  requirement. 

Electric  steel  when  manufactured  under  approved 
conditions,  pnssi'sscs  ;i  i'nrilit>'  l1i;it  i^  )i;ir;)llplnd  onl>' 


throughout  the  war  and  established  an  enviable  re- 
putation for  itself  as  regards  the  quality  of  its  pro- 
ducts. During  1917,  the  Electric  Steel  and  Metals 
Company,  Limited  was  consolidated  w-ith  the  Boving 
Hydraulic  and  Engineering  Company,  Limited,  of 
Lindsaj',  and  the  Wabi  Tron  Works,  Limited,  of  Xew 
Liskeard,  under  the  name  of  Electric  Steel  and  En- 
gineering, Limited,  which  owns  and  controls  the  three 
subsidiaries,  from  its  head  office  in  Welland.  Ontario. 

In  the  late  fall  of  1918,  the  Armistice  brought  the 
manufacture  of  munition  steel  to  an  end,  as  far  as 
ihe  Electric  Steel  and  Metals  Company,  Limited  was 
concerned  and  the  management  then  directed  its  ef- 
forts to  equip  the  foundry  more  completely  for  the 
production  of  forging  ingots  and  steel  castings.  Witli 
till'  tf i-ininaf inn  of  Im^tililifs  the  plant  ■■on'^isted  of  a 
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steel  foundry  approximately  80'  x  500',  hikI  a  parallel 
building  50'  x  400'  subdivided  into  pattern  shop, 
machine  shop  and  fettling  rooms.  A  large  well  ap 
pointed  office,  is  situated  in  a  separate  building. 

The  foundry  is  equipped  with  two  7-ton  Herault 
.steel  furnaces  of  modern  type  and  these  furnaces, 
while  only  designed  to  hold  7  tons  of  steel  have  been 
charged  with  over  11  tons  or  scrap  when  larjfe  heats 
were  required  for  special  purpases. 

The  moulding  department  is  equipped  with  large 
dry  mold  and  core  ovens,  sand  mixers,  etc..  etc.,  and 
occupies  a  floor  space  of  650'  x  200'.  A  special  feat- 
ure is  a  large  concrete  casting  pit  twenty  feet  deep 
for  the  purpose  of  making  forging  ingots  or  long  cast- 
ings that  must  be  cast  on  end.  The  foundry  is  serv- 
ed by  two  overhead  electric  travelling  cranes  of  capa- 
city* to  meet  present  requirements. 


Urdniary  caetixign  arc  made  to  the  •ipecifii-atioiiH  of 
the  American  Society  of  Testing  Materials,  unless 
otherwise  specified.  Special  casting  of  high  carbon, 
or  any  required  alloy  steel  castings  can  be  made  to 
specifications  if  ordered  in  sufficient  quantities.  Man- 
ganese steel  castings  of  first  clas-,  quality,  equal  to 
any  imported  brand  are  being  made  in  increasing 
quantities  as  consumers  are  convinced  of  the  wearing 
qualities.  Forging  ingots  of  dead  killed  carl>on  and 
alloy  steels  are  being  supplied  to  Canadian  forging 
plants,  who  report  favorably  regarding  the  for^inir 
quality  of  these  steels. 

All  steel  manufactured  is  rigidly  examined  both 
by  chemical  analysis  and  physical  test,  the  laborato- 
I'ies  of  the  steel  melting  department  being  under  the 
direct  supervision  of  an  experienced  metallurgist  who 


TWO  SIX-TON  HEROUI^T  FURNACES   IN  l'r.,ANT  OK 

WELLAND,  ONT. 


KI.ECTRIC  STEEI.  &   METALS  CO. 


The  annealing  (lc|)artment  is  Avell  equipped  with 
modern  oil-fired  cai-  type  annealing  furnaces,  and  suit- 
able quenching  tanks  are  installed  for  the  annealing 
of  manganese  steel  castings. 

The  cleaning  and  fettling  department  is  providod 
with  a  modern  "Sly"  sandblast  room,  a  full  line  of 
swing  and  stationary  grinders  and  all  the  usual  air 
chipping,  hammers.  An  electric  welding  outfit  is  also 
installed  in  the  cleaning  department. 

The  machine  shop  and  pattern  shap  are  of  tlic  usual 
type  and  require  no  special  comment.  They  are  of 
ample  capacity  to  meet  all  requirements  of  the  plant 
for  some  time  to  come. 


controls  all  operations  effeetiiiir  ttie  olieniical  and 
physical  quality  of  the  steel. 

The  plant  is  turning  out  at  the  present  time  over 
100  tons  of  easting  and  50  tons  of  forging  ingots  and 
has  ample  capacity  to  manufacture  300  tons  of  cast- 
ins  and  700  tons  of  forging  ingots  monthly. 

The  plant  is  manned  with  a  working  staff  that  would 
l)e  difficult  to  duplicate  in  any  similar  industry,  all 
hands  being  imbued  with  the  idea  of  giving  the  best 
of  service  in  order  that  the  product  shall  be  of  the  very 
liighest  quality  and  that  customers  mav  feel  confident 
of  honest  and  intelligent  co-operation. 


SMRT.TRTl  T.EAD-POT.     STEP:L  CASTING  WEIGHING  IS.nnn  LBf;. 
MAl'K   HY    KLICCTKIf  JSTRRI.  \-   MKTAT.S  CO, 
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CANADIAN  MEAD-MORRISON  00    r.TD , 
WELLAND.  ONT 

Tlie  Cunadiau  Moad-Morrisoji  Compnn.y  Limited  has 
been  organized  under  Canadian  laws,  and  has  pur- 
(ihased  the  manufacturing  plant  of  M.  Beatty  &  Sons 
;il  Welland,  Ontario,  and  has  also  purcluised  the  Can- 
jidian  business  of  the  Mead-Morrison  Manufacturing 
Company  of  Boston,  New  York  and  Cliicago.  Steps 
have  alreadj'  been  taken  to  enlarge  and  improve  the 
Welland  plant,  and  the  nqw  Company  will  manufac- 
ture the  extensive  line  of  well-known  "Mead-Morri- 
son" products  as  well  as  the  Beatty  line  of  Dredges, 
Derricks,  Hoists,  Pumps,  etc. 

The  new  Compau}'  has  acquired  from  tlie  United 
States  Company  the  rights  to  use  their  engineering 
data,  plans,  patents,  and  past  and  future  development 
work.  This  enables  the  Canadian  Company  to  start 
under  the  most  favourable  auspices. 


srR.  r>.  W.  COE.  GENERAL,  SALES  MGR.  CANADIAN 
MEAD-MORRISON  CO. 


The  Canadian  Mead-Morrisoii  C'o.  Ltd.  has  rilread\ 
a  large  specially  trained  Engineering  staff,  and  a  well 
organized  Contracting  Depai'tment,  and  is  in  a  pos- 
ition to  submit  specifications,  tenders,  and  to  execute 
contracts  for  complete  labour  saving  plants. 

In  addition  1o  covering  the  Dominion  of  Canada, 
the  Canadian  Company  will  also  innnufactuvo  for  ex- 
port to  the  British  Possessions. 

The  "  Mead-Morrison  ■  ■  installations  jtic  well-known 
in  Canada,  and  among  the  largo  plant:^  in  successful 
operation  might  be  mentioned  those  built  for  the  Can- 
adian Pacific  Railway^  Canadian  Northern  Railway. 
Canadian  Government  Raihvays,  Grand  Trunk  Rail- 


way, Canada  Cement  Company,  Steel  Company  of 
Canada,  Nova  Scotia  Steel  &  Coal  Comrany,  Montreal 
fjight.  Heat  &  Power  T'ompany,  St.  Tjawrence  Steve- 
doring Company.  Canada  Sugar  Refineries,  St.  Law- 
rence Sugar  Refineries,  St.  Lawrence  Bridge  Com- 
pany, Canadian  Rolling  Mills,  George  Hall  Coal  Com- 
pany, Ogdensburg  Coal  &  Towing  Company,  Farquhar 
Robertson  Coal  Company,  Canadian  Furnace  Com- 
pany. 

In  addition,  the  "Mead-Morrison''  hoists,  both 
steam  and  electric,  have  been  used  extensively  by 
the  large  contracting  firms  operating  in  the  Dominion 
of  Canada. 

The  Company  has  also  furnished  installations  in 
England,  Australia.  Chili,  Brazil.  NorAvav.  Sweden  and 
Cuba. 

The  new  Company  will  have  a  very  strong  local 
Board  of  Directors,  and  its  general  officers  will  be 
Messrs.  W.  S.  Martin,  Managing  Director:  D.  W.  Coe. 
General  Sales  Manager;  J.  R.  Story.  T'liipf  Engineer: 
and  J.  A.  Johnson.  Secretary. 

The  General  Sales  Offices  of  the  Company  are  lo- 
cated in  the  Guarantee  Building,  285  Beaver  Hall 
Hill.  Montreal.  This  Office  will  have  entire  control 
of  the  sales  of  "Mead-Morrison"  products  in  the 
Dominion  of  Canada  and  British  Possessions.  The 
sales  are  divided  into  two  classe.s — Engineering  Con- 
tracting, which  covers  the  installation  of  Coal,  Ore  ;n>'l 
^Material  Handling  Plants,  and  Merchandise  Sales,  un- 
der which  heading  are  included  the  standard  lines  of 
Steam  and  Electric  Hoists.  Contractors'  E<|uipmPMt. 
Grab  Buckets.  Derricks.  Winches,  etc. 

The  Kngineering  Qonstruction  Department  is  un 
dor  the  direction  of  Mr.  R.  C.  Smith,  of  Montreal. 

Mr.  D.  W.  Coe.  General  Sales  Manager,  of  the  Can- 
adian Mead-Morrison  Company  Limited,  has  been 
connected  with  the  Mead-Morrison  Manufactui'ing 
Com])any  for  a  number  of  years  and  is  well  kno-\\-n  in 
Canada,  as  the  many  large  "  ^fead-Morrison"  instal- 
lations in  Canada  were  made  under  his  direction  as 
.ALmager  of  the  Boston  Contract  Department  of  the 
Mead-Morrison  Afanufacturing  Compai  y. 

Mr.  Coe  is  very  enthusiastic  on  the  subject  of  Can- 
adian in-osperity,  and  thoroughly  believes  in  the  fut- 
ure of  Canada  as  a  manufacturing  country.  He  is 
building  uyi  a  strong  organization  of  Canadians,  and 
sees  a  great  future  for.  "Mead-Morrison"  product^^ 
" manufjictnicd  in  Canada.*' 


CANADIAN  LOCOMOTIVE  COMPANY  RECEIVES 
LARGE  ORDER 

The  Canadian  Locomotive  Company,  whose  works 
are  at  Kingston,  have  recently  taken  orders  for  loco- 
motives which  will  keep  the  works  gointr  until  after 
the  end  of  the  year  1920, 

These  orders  total  3.3  engine>.  20  of  which  are  for 
the  Canadian  National  Raihvays.  three  for  the  Brit 
ish  Columbia  Govorninont  for  the  Pacific  and  South 
Eastern  Railway,  and  10  foi-  the  Jamaican  Govern 
ment.  The  prospects  of  the  company  appear  to  bo 
exceedingly  jrood  under  the  present  domands  for 
equipment. 


F^ebruary.  19^0 
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The  Dominion  Bridge  Co.  and  Subsidiaries 


Tliis  history  of  the  Doaiiiiioii  Bridg:e  Company,  and 
its  snbsidiaries  durinf?  tho  past  decado  is  an  epitome 
of  the  development  of  tlie  metal  trades  in  Canada 
during:  that  period. 

lief  ore  the  war  the  regular  business  of  Dominion 
lii-idge  was  bridfye  building',  the  fabrication  and  erec- 
tion of  structural  steel  for  roofs  and  framing,  travel- 
ling cranes,  sluice  gates,  etc.,  and  during  its  thirty 
years  of  experience  up  to  the  outbreak  of  war,  the 
Bridge  Company  had  played  an  important  part  in  the 
iinlerly  devolopuiei'it  of  Canada's  oomniunieations  and 
industrial  expansion. 

During  the  war  period  this  Company  was  one  of  the 
first  to  adapt  its  ecpiipment  to  the  necessary  work  of 


dardized  .ships  that  wen;  to  be  assembled  at  the  Hog 
Island  Yards,  and  some  thirty  thousand  tons  of  fabric- 
ated material  was  turned  out  of  the  Bridge  Company's 
shops  for  this  purpose. 

The  simultaneous  ejigagement  of  the  energies  of  the 
officers  of  the  Bridge  Company  in  the  erection  of  the 
Quebec  Bridge,  and  the  successful  aecv)mplishment  of 
that  unique  feat  is  a  matter  of  general  knowledge  and 
interest  to  engineers,  but  the  really  outstanding  char- 
acter of  this  achievement  in  Canadian  annals  has  not 
been  understood  by  the  public  at  large. 

With  such  record  behind  it  as  has  been  roughly 
sketched  in  the  foregoing,  it  will  be  realised  that  the 
organisation  and  equipment  of  the  Bridge  Coinpan}- 
is  a  strong  and  capable  one.     The  postponement  of 


I'Al'RIl-.M.AKINi;    .\rArHIXERY  TX  fOT'RSE   OF   ASSEMBLACJE   IN  THR   SHOPS  OF 
TIIK  IXI.MI.MUX  K.VGIXEKRING  &  MACHIXERV  CO..  LAOHTXE,  QT^E. 


numitioiis  manufacture,  and  so  expanded  its  operations 
that  a  inimiier  of  subsidiary  companies  were  formed 
including  the  Dominion  Ammunition  Company,  the 
Dominion  Copper  Products  Company  and  the  Domi- 
nion Crucible  Co.  The  operations  of  (his  last-hamed 
Company  were  descrilied  in  our  January  issue.  Tlie 
associated  comiianies  produced  large  (juantities  of 
finished  shells  and  cartridges  cases,  and  forgiugs,  full 
liarticulars  of  which  have  been  previouslv  made  pub- 
lic 

Liiter.  when  -iil)iriarine  destruction  u"cessitated  that 
( 'anada  should  commence  the  erectiou  of  .ships,  an  in- 
dustry that  has  been  too  long  deferred,  irrespective 
of  war  conditions  altogether;  the  Bridge  Company 
undertook  the  building  f»f  ships'  engines  and  boilers. 
.Vrrangemenis  were  also  made  with  the  TI.  S.  Ship- 
hnililiuL'  Corporation  to  fabricate  parts  for  the  stan- 


con.struc.tion  pi'ograiamc  (hiring  recent  years  promises 
a  busy  time  ahead  for  the  structural  shops  of  the  Com- 
pany, aiul  it  is  unustially  well  placed  to  fill  require- 
ments beeau.se  of  the  strengthened  character  of  its 
technical  organisation,  its  comfortable  financial  posi 
tion,  and  the  extent  of  its  slocks  of  steel  and  advan- 
tageous contracts  foi-  future  deliveries 

A  further  etilargement  of  the  Comi)any's  opera- 
tions, which  again  reflects  the  development  of  the 
country,  is  occasioned  liy  the  demand  for  paper-mak- 
ing machinery  in  Canada.  The  Comp  iny  has  brousrht 
out  the  shops  ami  c(piipmeiil  of  the  i^t.  Lawrence 
Bridge  Company,  built  originally  for  the  fabrication 
of  the  Quebec  Bridge,  and  foi-  the  purpose  of  seggre- 
gating  the  more  mechanical  portion  of  its  business 
from  the  original  s-.tructural  steel  operations,  has  form- 
ec^  a  new  subsidiar\'.  the  Dominion  Engineei'ing  an  J 
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Machinery  Company  to  carry  on  the  new  branch  of 
paper-machinery  manufacture.  A  foundry  has  been 
equipped  and  is  now  in  operation,  and  the  mafhinr 
shop  is  nearing  comjjletion. 

The  IMaritime  Bridge  Works  at  .\(!W  Olasgow,  Xova 
.Scotia,  and  the  Rohl)  Kngineeriug  Works  at  Amherst, 
N.n.,  are  controlled  I)y  the  Dominion  Bridge  Com 
pany,  in  addition  to  branch  offices  and  works  at  Ot- 
tawa, Toronto  and  Winnipeg. 

The  nianageiiu'Jit  of  the  Company,  as  will  be  seen 
from  the  foregoing,  has  combined  engineering  ahilitj' 
and  foresight  as  to  the  needs  of  Canada,  with  a  keen 
appraisement  of  the  coniiuercial  opportunities,  a  policy 
tliat  promises  permanence  and  financial  stability. 


THE  UNION  DRAWN  STEEL  COMPANY  OF 
HAMILTON,  ONT. 

The  specialty  of  tills  Company  is  bright  drawn  fin- 
ished steel.  Operations  were  commenced  in  1905, 
when  Canadian  requirements  of  this  material  were  not 
great,  and  ihe  original  plant  was  designed  to  produce 
about  3,000  tons  of  fijiished  material  annually.  Ex- 
pansion lias  been  gradual  until,  during  *he  war  period, 
and  since  a  production  of  from  12,000  to  13,000  tons  a 
year  has  been  u.sual.  Tho  employees  iu>w  number  over 
one  hundred,  and  the  Company  plans  extension  of  its 
facilities. 

Recently,  the  Com])any  has  arrangetl  a  life  insur- 
ance policy  for  each  of  its  employees  having  three 
months  or  longer  of  continuous  service  in  the  Com- 
|)any.  The  amount  of  tlie  free  policy  given  is  graded 
from  $750  for  those  having  less  than  one  year's  serv- 
ice, up  to  $1,250  for  those  having  five  years  and  over. 
The  application  of  the  policy  is  retroactive,  and  is 
reckoned  as  1o  grading  from  the  date  of  entrance  into 
the  Company's  service. 

The  announcement  of  the  Company's  intention  to 
grant  this  policy  was  accompanied  by  a  letter  stating 
that  the  licalth.  liap])iness  and  co-ope r.-st ion  of  its  em- 


ployees was  uppermost  in  tfap  mmds  of  the  Director.^, 
and  had  inspired  their  action  Such  eon.sideration  of 
i-raployees  is  not  only  roinmcnflablf.  b  i»  will  bring  it.s 
own  f^ertain  rewfird. 


EASTERN  CAR  COMPANY  OBTAIN  LARGE  CAR 
ORDER. 

The  Eastern  Car  Company  of  New  Glasgow,  a  .sub- 
sidiary of  the  Xova  -Scotia  Steel  and  Coal  Company 
has  ben  awarded  a  contraft  for  the  construction  of 
1,000  cars  for  the  (Canadian  National  Railways,  eom 
prising  500  bo.x-cars  and  500  genera]  s<>rvice  cars.  Thi-, 
order,  with  other  orders  pending  and  anticipated  as- 
sures steady  work  for  the  Car  Plant  during  the  re- 
mainder of  the  year.  This  Company  has  recently 
constructed  some  very  fine  steel  .snow-plows  for  the 
<'anadian  National  Railways,  and  also  a  number  of 
charging  cars  for  the  new  plant  of  thf  Britisli-Americji 
Nickel  Company  at  Ottawa. 


Freyn,  Brassert  &  Company.  Engineers,  Peoples 
(ias  Building.  Chicago,  have  made  arrangements  with 
the  Gellert  Engineering  Company  of  Philadelphia,  for 
the  mutual  handling  of  Cottrell  electrical  blast  fur- 
nace gas  cleaners  for  the  entire  world. 

Freyn,  Brassert  &  Company  will  have  exclusive 
charge  of  sales  and  will  cooperate  with  the  Gellert 
Engineering  Company  who  are  the  exclusive  builders 
of  the  Cottrell  cleaner  in  the  Cnited  States  in  the  in- 
stallation and  practical  adaption  of  his  apparatus  to 
the  particular  requirements  of  l)last  furnace  practice. 

The  Cottrell  i:as  cleaner  is  of  the  dry  type  and 
functions  by  means  of  electrical  windage  giving  no 
back  pressure  and  entailing  no  loss  of  sensible  heat. 

It  is  at  present  in  successful  use  in  this  country 
and  abroad,  giving  excellent  results  as  to  cleanliness 
of  gas.  simplicity  of  operation  and  recovery  of  by- 
l^rodiicts. 


rT,.^NT  OF  THE  EASTERN  CAT?  CO,  NFW  GT..\SOOW.  NOVA  SPOTT.V 
( ,V  .Siilisifliar\   ol   iIk    .N'ova  ."^cotia  Steel       <?oal  Company). 


Fehruary,  1920 
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f»}  THERE  IT  IS! 


And   we   absolutely    guarantee   that  it  is 
impossible  to  manufacture 

A  BETTER  BABBITT 

than 

IMPERIAL  GENUINE 

for 

MARINE  ENGINE  BEARINGS 

In  actual  test  we  have  found  that  under  a 
load  of  300  to  1209  lbs.  to  the  square  inch  the 
rise  in  temperature  was  scarcely  perceptible. 
The  tenacity  of  the  tin  and  copper  mixture 
combined  with  ductility  renders  it  best  for 
high  speed  work  and  where  special  service  is 
demanded. 

1910 

NIAGARA  NAVIGATION  COY. 

April    28th,  1910 

The  Canada  Metal  Co.,  Ltd., 
Toronto. 

Dear  Sirs: — In  replying  to  your  enquiry  or  recent  date  as  to  how 
we  found  our  stern  bearings  on  our  Twin  Screw  Steamer  Cayuga  which 
were  babbitted  with  your  Imperial  Genuine  Bearing  Metal.  Beg 
to  say  the  bearing  is  under  water  and  after  two  seasons  hard  service 
there  being  no  perceptible  wear  as  you  know  we  substituted  your 
Imperial  Genuine  Babbitt  to  replace  the  lignum  vita  beaiings 
which  were  a  source  of  trouble  and  expense  and  since  the  change  these 
particular  bearings  gave  us  no  concern. 

Yours  truly, 

GEO.  M.  ARNOLD, 

Chief  Engineer  N.N.  Coy. 

1918 


THE  CANADA  STEAMSHIP  LINES,  LIMITED 

Toronto,  Jan.   U,  lOlS. 

The  Canada  Metal  Company. 
Toronto,  Ont. 

Dear  Sirs: — In  reply  to  your  enquiry  as  to  the  quality  of  your 
Imperial  Genuine  Babbitt.  I, have  no  hesitation  in  saying  it  is  the 
best  quality  of  babbitt  for  high  speed  and  heavy  pressure  work  that  I 
have  handled  to  date. 

This  has  also  been  used  in  making  rings  for  United  States  Metallic 
Parking,  and  find,  it  lasts  longer  than  any  other  metal  I  have  used. 

Yours  truly, 

(Signedi  W.  NOONAN, 

District  Supei  intendent 


FOR  GENERAL  MACHINERY  BEARINGS 

HARRIS  HEAVY  PRESSURE 


WILL  GIVE  EXCELLENT  SERVICE 


We  manufacture 

SHEET  LEAD  and  LEAD  PIPE 

and  have  large  stocks  of  Ingot  Tin,  Zinc  Spelter, 
Pig  Lead,  .Vntimony,  Ingot  Copper. 

THE  CANADA  METAL  CO.,  Limited 

II.V.MILION       TmOOVTTO  WINNIPEG 
.MOM  REAL       1  W  rV  V7  i>  1  W  VANCOUVER 

Our  .\eu  Book  -  BABBIT  PROBLEMS"  {Mailed  Free) 
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THE  MINERAL  AND  METALLURGICAL  INDUS- 
'  TRIES  OF  CANADA  AND  CUSTOMS  TARIFF. 

The  guiding  principle  in  the  policies  of  the  farmers' 
organisations  in  Canada  is  the  immediate  financial 
betterment  of  the  farmer  through  decrease  in  taxa- 
tion and  the  lessening  of  the  price  of  agricultural 
implements  and  accessories  by  the  abolition  of  pro- 
tective tariffs.  Mr.  T.  A.  Crerar  has  publicly  stated: 
"1  would  absolutely  root  out  the  principle  of  protec- 
tion in  our  customs  tariff." 

In  a  straightly  drawn  issue  between  the  merits  of 
free  trade  versus  protection  there  is  no  discharge  in 
the  war  of  argument,  and  unfortunately  persons  who 
have  strong  convictions  on  either  side  appear  to  draw 
these  convictions  from  a  natural  preference,  or  per- 
haps it  should  be  called  a  prejudice,  which  takes  no 
account  of  economic  facts.  These  prejudices  partake 
of  the  nature  of  religious  leanings,  or  they  may  be 
likened  to  the  incompatibility  of  temperament  be- 
tween the  prohibitionist  and  the  non-prohibitionist. 
It  is  as  useless,  and  as  profitless  to  indulge  in  academic 
argument  concerning  free  trade  as  compared  with  pro- 
tection as  to  argue  about  many  other  matters  that  are 
merely  a  reflex  of  two  eternally  opposed  types  of 
human  nature. 

Unfortunately  those  whose  business  is  connected 
Avith  the  production  of  minerals  and  their  utilisation 
in  Canada  must  reckon  with  economic  facts,  chief 
among  which  is  that  the  two  most  important  branches 
of  Canadian  mining  and  metallurgy,  namely,  the  pro- 
duction of  coal,  iron,  nickel  and  various  ferro-alloy 
materials,  and  their  utilisation  in  the  arts  on  the  Cana- 
dian side  of  the  border,  are  based  upon  ])rotective 
ti) riffs.  This  is  a  fact  that  is  thoroly  appreciated  by 
the  farmers  in  the  East,  which  accounts  for  their  dis- 
approval of  the  root  and  branch  condemnation  of 
all  forms  of  protection  favoured  by  the  western  farm- 
ers. The  day  is  coming  when  this  conflict  of  agri- 
cultural opinion  will  be  cured  by  the  industrial  de- 
velopment of  the  West  itself.  When  the  enormous 
coalfields  of  Alberta  are  developed  on  a  scale  some- 
what commensurate  with  their  extent,  then  we  may 
expect  to  see  the  industrial  activities  of  the  West  ex- 
ceed the  industrial  activities  of  the  East  in  the  pro- 
portion that  the  fuel  supply  of  the  West  exceeds  that 
of  the  East.  The  possession  of  coal  spells  commerce 
industry,  political  power  and  purchasing  power.  Coal 
i.;  the  most  important  commodity  in  modern  civilisa- 
tion. Its  value  exceeds  that  of  agricultural  products, 
because  witout  coal  large  agricultural  production  is 
impossible,  seeing  that  neither  the  provision  of  modei'n 
implements  or  transportation  are  possible  in  the  ab- 
sence of  coal.  The  cure  for  the  single  and  verj' 
selfish  vision  of  the  western  farmer  is  the  admixture 
of  manufacturing  industries  with  grain  raising,  and 
this  will  come  in  time. 

Meanwhile,  however,  there  is  a  grave  danger  that 


ii;  order  to  reduce  the  cost  of  farm  implements  the 
farmers'  parties  may  be  willing — if  they  obtain  thr 
power — to  chance  the  destruction  of  the  established 
industries  of  Canada,  on  which  the  purchasing  power 
and  wealth  of  our  population  depend.  If  the  farmer 
thinks  that  he  can  escape  the  effects  of  the  financial 
depression  which  would  cover  Canada  from  coast  to 
coast  were  protective  tariffs  completely  abolished,  he 
is  much  mistaken.  The  price  of  wheat  would  fall,  and 
even  at  reduced  prices  would  be  beyond  the  purchas- 
ing power  of  Canadian  industrial  workers.  The  facts 
are  so  inescapable  that,  should  the  farmers'  parties 
control  Canadian  polities,  it  may  be  expected,  when 
faced  with  the  actual  responsibility,  that  they  would 
do  as  many  other  parties  with  similar  aims  have  done 
in  Canada,  and  decide  that  they  dare  not  risk  the  com- 
mercial desintegration  of  Canada  to  achieve  a  tem- 
porary saving  in  a  few  selected  agricultural  accesso- 
ries, and  to  test  a  pet  political  theory. 

There  should  be  no  ambiguity  among  the  mining 
men  of  Canada  as  to  the  protected  nature  of  their  in- 
dustry. The  fact  should  be  freely  and  frankly  ad- 
mitted, and  the  necessary  steps  should  be  taken  to 
safeguard  the  industry  when  tariff  changes  are  pro- 
posed. We  believe  also  that  the  industry  should  look 
al  the  largest  aspect  of  the  question,  and  should  not 
urge  the  exemption  of  tariff  duties  upon  some  spe- 
cialised and  selected  equipment  needed  in  mining 
operations,  without  fully  realising  that  the  basic  min- 
eral and  metallurgical  industries  are  all  protected  by 
tariffs,  and  that  requests  for  small  and  relatively  un- 
important exemptions  on  mining  equipment,  may  ef- 
fectively weaken  and  vitiate  a  principle  that  works 
to  the  benefit  of  the  larger  iiitei-ests  of  mining  men 
as  a  whole. — From  "Canadian  .Mining  .Journal.'" 


PRODUCTION  OF  IRON  AND  STEEL  IN  GREAT 
BRITAIN. 

The  following  figures,  compiled  by  the  National 
Federation  of  Iron  and  Steel  Manufacturers,  gives  the 
output  of  pig  iron  and  steel  ingots  during  1919. 


Pig  iron   Steel  ingots. 

Tons.  Tons. 

Januarv   664.000  718,000 

February   625,000  734,000 

March   684.000  758.000 

April   653,000  668.000 

May   632.000  755,000 

June   612.000  631,000 

July   660,000  618,000 

August   5521.000  474.000 

September   574,000  718.000 

October   445,000  433.000 

November   630.000  693.000 

December  (approx.)       640.000  680,000 


Total   7,870,000  7,880,000 


1913   10,260.000  7,664.000 

1 918   9,072,000  9,591,000 
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EDITORIAL 


The  Wabana  Iron  Ore  Deposit 


The  description  in  this  issue,  by  Mr.  R.  E.  Chambers, 
of  the  sinking  of  the  submarine  slopes  of  the  Nova 
Scotia  Steel  and  Coal  Company,  at  Wabana,  New- 
foundland, is  of  timely  interest.  These  slopes  have 
achieved  the  maximum  penetration  of  the  unique  sub- 
marine iron-ore  deposit,  and  Mr.  Chambers's  detailed 
account  of  the  successful  completion  of  the  haulage 
slopes  will  appeal  to  such  readers  of  this  periodical 
as  are  engaged  in  the  mining  end  of  the  iron  and  steel 
industry,  but  will  more  particularly  interest  those 
concerned  with  the  operation  of  steel  works  in  Can- 
ada because  these  slopes  have  definitely  proved  the 
existence  and  accessibility  of  a  seam  of  iron  ore,  at  a 
distance  exceeding  two  miles  from  land,  averaging 
from  17  feet  to  30  feet  in  thickness. 

The  Wabana  deposit  has  no  parallel.  As  a  coal 
seam,  the  mineral  which  is  above  all  others  distinguish- 
ed by  its  regularity  and  persistence  of  deposition  over 
large  areas,  the  Wabana  deposit  would  be  notable  for 
these  last-named  characteristics;  but  as  an  iron-ore 
deposit  we  believe  it  to  be  unique.  As  to  the  probable 
extent  of  the  deposit,  nothing  can  be  said  except  that 
the  probability  of  its  continuance  beyond  the  known 
limit  of  mining  is  conceded  by  all  Avho  have  studied 
the  deposit.  It  may  also  be  added  that  the  limit  of 
mining  has  not  been  tested,  and  is  therefore  unknoAvn. 
Col.  Thos.  Cantley,  before  the  Mining  Society  of  Nova 
Scotia  put  this  aspect  of  the  Wabana  deposit  with 
precision  is  stating  that  "The  volume  of  ore  is  so  great 
"as  to  present  a  new  feature  in  mining,  to  this  extent, 
"that  it  will  make  practically  no  difference,  not  only 
"to  this  generation,  but  to  several  generations  to  come, 
"as  to  what  rate  of  extraction  is  carried  on  at  Wa- 
■ '  bana. ' ' 

There  is  excellent  reason  to  believe  that  the  recent 
interest  taken  by  large  British  ironfounders  and  ship- 
builders in  the  steel  incorporations  in  Nova  Scotia 
was  attracted  more  by  a  desire  to  acquire  the  Wabana 
iron-ore  deposit  than  by  any  other  reason,  although 
additional  reasons  are  not  lacking  either  in  number 
or  cogency. 

When  large  United  States'  steel  interests  commence 
in  an  impressive  manner  to  undertake  the  concentra- 
tion and  beneficiation  of  the  comparatively  lean  mag- 
netites of  tlie  Eastern  INTesaba  range  in  Minnesota,  the 


implication  is  fairly  plain.  The  marketability  of  lean 
iron-ores  is  first-hand  evidence  of  the  scarcity  of  richer 
ores.  The  Wabana  deposit  is  gradually  coming  to  be 
recognised  as  one  of  the  most  impressive  reserves  of 
iron-ore  of  high  iron-content  remaining  in  the  temper- 
ate zone. 

The  relative  value  of  an  iron-ore  depends  to  a  large 
extent  on  its  accessibility  and  geographical  position. 
As  a  point  of  distribution  of  iron-ore  to  be  used  within 
the  British  Empire,  the  position  of  Wabana  could  not 
be  bettered.  The  rapidity  and  moderate  cost  Avith 
which  Wabana  ore  could  be  delivered  in  British  ports 
by  the  use  of  modern  freighters  of  large  capacity  a]  id 
quick  steaming  capacity  is  obvious,  if  modern  unload- 
ing plants  were  provided  in  Britain. 

A  good  deal  has  been  mooted  about  the  Imperial 
character  of  the  motives  which  are  said  to  actuate 
those  who  desire  to  consolidate  the  control  of  the 
Wabana  ores,  and  while  these  motives  have  no  doubt 
played  their  part  in  bringing  Wabana  to  the  attention 
of  British  statesmen  following  the  visit  of  the  Domi- 
nions Royal  Commission  to  Wabana  in  August  1914, 
we  venture  to  believe  that  what  is  really  actuating  the 
British  enquiries  is  a  realisation  of  the  intrinsically 
valuable  business  asset  that  possession  of  the  Wabana 
ore  deposit  will  be  to  any  combination  of  ironfounders 
a  I'd  shipbuilders  that  require  iron  ore  in  very  large 
tonnages. 

Some  idea  of  the  height  of  the  ore-seam  at  the  point 
where  it  is  tapped  by  the  haulage  slopes  may  be  ob- 
tained from  a  photograph  accompanying  Mr.  Cham- 
bers's article  which  shows  a  mechanical  loader,  elec- 
trically driven,  but  of  the  familiar  type  of  boom  and 
bucket  that  is  chiefly  associated  Avith  a  raihvay  steam- 
shovel,  Avorking  tAvo  miles  from  shore. 

The  Avhole  production  of  the  Scotia  slopes  is  today 
loaded  into  the  mine  cars  by  mechanical  shovels  of 
several  types,  Avitli  a  negligible  exception  of  the  ton- 
nage handled  by  four  pairs  of  men. 

No  man  has  had  more  to  do  Avith  the  discovery  and 
development  of  the  Wabana  iron-ore  deposit  than  Mr. 
R.  E.  Chambers,  and  Ave  believe  the  readers  of  "Iron 
&  Steel"  Avill  AA^eleome  his  authoritative  and  first-hand 
account  of  a  unique  engineering  achievment  in  an  ore 
deposit  that  stands  alone. 
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IRON  ORE  BOUNTIES. 

At  the  Auiiual  .Meeting  of  the  Cauadiaii  Mining  In- 
stitute the  Minister  of  Mines  for  Ontario  saifl  that  tlio 
Provincial  Government  had  not  committed  itself  to 
granting  a  bounty  on  iron  ore,  ;ind  did  not  feel  dispos- 
ed to  take  this  course.  He  expressed  the  belief  that 
when  it  became  really  necessary  that  domestic  iron 
ores  should  be  mined,  the  value  of  the  large  deposits 
of  ore  in  Ontario  would  become  apparent. 

The  point  made  by  Mr.  Mills  lies  entirely  in  the  ques- 
tion as  to  when  it  becomes  "really  necessary"  to  de- 
velop our  own  iron-ore  deposits.  There  is  a  school  of 
thought  in  Canada  which  conceives  that  we  should 
draw  to  the  fidlest  extent  u])on  the  resources  of  the 
United  States  for  the  purpose  of  conserving  Cana- 
dian resources,  and  the  people  who  hold  this  viewpoint 
usually  have  in  mind  coal  and  iron.  The  fallacy  in 
their  argument  is  a  little  elusive,  but  we  do  not  think 
it  represents  the  most  robust  type  of  Canadian  thought. 
Iron  ore  deposits,  particularly  those  of  the  type  found 
ill  Ontario,  are  not  like  a  reservoir  ready  and  waiting 
to  be  tapped.  Their  development  will  in  any  case  be 
a  slow  process,  and  much  work  must  be  done,  both  in 
the  prospecting  field,  in  the  laboratory  and  in  the  full 
scale  experiments  of  the  ii-on  and  steel  works  of  Can- 
ada, before  these  deposits  will  be  in  a  p.isition  to  yield 
ore  on  a  commercial  scale. 

As  wc  understand  it.  those  who  arc  I'equcsting  ;i 
bounty  desire  it  to  be  })iiid  upon  the  (luantity  of  pig- 
iron  or  steel  made  in  Canadian  furnaces  from  domestic 
ores,  and,  as  been  previously  pointed  oui  in  "Iron  and 
Steel,"  unless  the  proposal  to  develop  Canadian  iron 
ores  is  economically  sound,  it  will  not  succeed,  and 
the  amount  the  (Tovernment  would  be  required  to  dis- 
burse would  ill  such  event  be  negligible,  w^hereas  if  the 
bounty  were  earned,  the  resultant  impetus  to  indus- 
try would  be  such  as  to  far  outweigh  and  thoroughly 
justify  the  cost  of  the  bounty. 

The  Minister  of  Mines  suggested  that  the  offei'  of 
the  British  Columi)ia  (TOvernment  to  pay  a  bounty  of 
three  dollars  per  ton  on  pig-iron  produced  in  that  pi-ov- 
ince  from  British  Columbia  ores  had  not  evoked  the 
response  it  should,  but  the  offer  has  had  one  bene- 
ficial result,  namely  to  arouse  interest  in  the  subject, 
and,  as  a  direct  result  of  that  offer,  there  is  noAV  pio- 
ceeding  in  British  Columbia  j)recisely  that  process  of 
preliminary  investigation  which  yields  exact  informa- 
tion, and  which  must  always  precede  any  worth-Avhile 
commercial  undertaking. 

It  is  also  fair  to  point  out  to  those  who  believe  in 
iTsierving  our  resources  by  taking  immediate  advant- 
age of  more  advantageous  conditions  existing  in  the 
United  States,  that  the  possession  of  undeveloped  re- 
sources is  in  the  actual  effect  equivalent  to  non-posses- 
sion of  such  resoui'ces. 


There  already  exists  lu  Ontario  a  pioneer  enterprise 
i;i  the  beneficiation  of  siderite,  namely  at  the  Helen 
Mine.  The  Algoma  Steel  Corporation  has  proved  the 
presence  of  immense  tonnages  of  siderite,  and  Inis  also 
proved  the  commercial  possibility  of  its  utilization  by 
beneficiation.  For  its  work  in- this  direction,  the  Al- 
goma (Corporation  deserves  the  thanks  of  Ontario. 

Coming  as  he  does  from  Port  Arthiii-,,  where  the 
ijuestion  of  beneficiation  of  iron  ores  is  a  live  question, 
the  Minister  of  Mines  is  probably  well  acquainted  with 
the  reasons  urged  for  a  bountj'  on  iron  ore,  or  as  we 
believe  it  should  be  put,  a  bounty  on  pig-iron,  and  avc 
trust  that  Mr.  ]\Iills's  verj^  definite  statement  that  tin- 
Ontario  Government  does  not  favour  such  a  eoui'se  is 
not  the  last  word  on  the  matter.  The  whole  question 
of  the  development  of  the  iron  ores  of  Ontario  is 
worthy  of  study.  That  Canada  should  provide  from 
domestic  mines  only  4.6  per  cent  of  the  ore  fed  to 
Canadian  blast-furnaces  is  not  a  condition  that  should 
be  perpetuated  longer  than  is  unavoidable. 


THE  LEGAL  STATUS  OF  WORKMEN'S  COMPEN- 
SATION  BOARDS. 

The  Manitoba  Court  of  Appeal  has  reversed  the 
judgment  of  Mr.  Justice  Mathers  holding  the  Work- 
men 's  Compensation  Board  to  be  a  Court,  and  the  ap- 
pointment of  its  members  by  the  Ontario  Government 
to  transgress  .the  prerogative  of  the  Federal  Govern 
raent  in  the  appointment  of  judgjes.  It  is  stated 
that  a  further  appeal  will  be  lodged  with  the  Supreme 
Court  of  Canada. 

The  wide  powers  given  to  Workmen  "s  Compensation 
Boards  are  disliked  by  lawyers,  as  witness  the  report 
of  the  Law  Reform  Committee  of  the  Ontario  Bar  Asso- 
ciation that  the  Workmen's  Compensation  Board  of 
Ontario  is  "one  of  the  most  autocratic  institutions  in 
the  Province,  and  absolutely  independent  of  all  gov 
crnment  jurisdiction  except  by  special  legislative 
enactments." 

It  was  doubtless  the  deliberate  intention  of  those 
who  framed  the  Ontario  Act  to  make  the  Compensation 
lioard  an  entirely  independent  body,  charged  with  the 
duty  of  making  decisions  not  subject  to  judicial  re- 
view. This  is  a  logical  sequence  to  the  acceptance  of 
the  root  principle  of  Avorkmen  s  compensation  as 
viewed  in  Ontario,  to  wit,  that  compensation  for  in- 
juries arising  in  and  out  of  the  course  of  employment 
is  an  inherent  right  of  the  Avorkmen,  not  to  be  ques- 
tioned, and,  in  the  intent  of  the  Act,  merely  as.sessable 
a-;  to  amount  of  compensation  payment.  The  scale 
or"  com])ensation  being  laid  down  by  the  Act,  it  is  held 
that  the  function  of  the  Board  is  merely  to  disburse 
the  sum  prescribed  in  the  schedule.  As  trustees  for 
the  proper  disbursement  of  prescribed  compensation 
payments,  the  Compensation  Board  ic  also  charged 
with  the  collection  and  custody  of  funds  raised  bv 
statutory  assessineut   on  the  payrolls  of  employers 


March,  1920. 


IKON    AND    STEEL    OF  CANADA 


51 


coming  within  the  scope  of  the  Act.  These  duties  of 
Compensation  Boards  so  completely  dispense  with  the 
necessity  for  outside  legal  assistance  th,\t  to  those  who 
have  not  accepted  this  root  principle  of  workmen's 
compensation  the  self-contained  status  of  Workmen's 
C'lmpensation  Boards  presents  an  autocratic  aspect. 

It  should  be  pointed  out,  however,  that  there  are 
two  aspects  to  the  unreviewable  nature  of  the  Com- 
pensation Board's  decisions.  The  Board  may  award 
compensation  in  cases  where  the  employer  may  con- 
sider it  unjustified,  but  may  also  refuse  compensation 
to  workmen  claiming  injury  at  work.  If  the  work- 
men cannot  prove  his  case  he  can  make  no  appeal 
from  the  judgment  of  the  Board,  and  it  is  understood 
that  this  is  one  aspect  of  the  unappealable  nature  of" 
tiie  decisions  that  is  objected  to. 

Criticism  is  also  made  of  the  fact  that  the  Ontario 
Compensation  Board — and  this  is  true  of  other  Boards 
— handles  its  own  investments  without  government 
oversight. 

There  is  a  good  deal  to  be  said  in  fav^our  of  govern- 
mental audit  and  accounting  of  the  acciunulated  funds 
of  Compensation  Boards,  as  these  funds  will  in  the 
course  of  years  reach  a  very  large  maximum  aggregate. 
Any  such  government  oversight  should,  however,  we  be- 
lieve, be  in  the  direction  of  further  safeguarding  of 
these  funds  as  intact  accumulations  of  securities,  and 
should  not  contemplate  any  merging  of  the  funds  into 
the  general  treasury  of  any  province,  nor,  to  anticipate 
a  future  probability,  in  the  Treasur.y  of  the  Dominion 
of  Canada. 

While,  as  an  effective,  equitable  ;ind  economical 
method  of  administrating  workmen's  compensation, 
the  Compensation  Boards  can  hardlj'^  be  bettered,  it 
cannot  be  gainsaid  that  thei*e  is  something  repugnant 
to  the  tested  traditions  of  British  judicial  bodies,  or  oE 
administrative  bodies  charged  with  quasi- judicial  func- 
tions, that  these  should  not  be  subject  to  review,  Avrit 
of  error,  or  superior  accounting  of  trust  monies.  Dis- 
cussion of  these  unusual  powers  of  the  Compensation 
Boards  is  certain  to  groAv  with  the  growth  of  their 
duties  and  the  funds  entrusted  to  their  care,  two  cer- 
tainties of  the  future. 


U.  S.  SUPREME  COURT  DECISION  ON  THE  STEEL 
CORPORATION. 

In  "Some  Considerations  on  Monopolies"  discuss- 
ed in  this  column  in  our  November  issue,  we  suggested 
there  was  "no  good  reason  for  objecting  to  large  con- 
solidations of  capital,  as  such."  The  Boston  NeAvs 
Bureau  recently  summarised  the  main  feature  of  the 
U.  S.  Supreme  Court  decision  in  the  suit  of  the  U.  S. 
Government  against  the  Steel  Corporation  hy  tlie 
phrase:  "Size  no  Sin."  The  U.  S.  Steel  Cor- 
poration  was  upheld  as  a  lawful  consolidation 
because  its  monopoly  had  not  been  used  to 
menace  the  State,  which  should  serve  to  strengthen 
the  hands  of  those  who  hold  that  the  more  complete 
the  control  of  any  industry,  and  the  nearer  that  con- 


trol approaches  monopoly,  the  more  economical  and 
efficient  will  be  the  operation  of  the  industry,  and  that 
in  this  respect  unified  control  of  any  industry  is  for 
its  general  good,  so  long  as  no  attempt  is  made  to 
subvert  legislative  processes.  As  a  means  of  obtain- 
ing the  unified  control  that  is  necessary  to  ensure  the 
fullest  measure  of  efficiency,  it  will  be  generally  ad- 
mitted, after  the  lessons  of  the  war  period,  that  private 
control  includes  less  evils,  and  is  not  so  objectionable 
from  the  point  of  view  of  the  public  weal,  as  govern- 
ment control  under  a  system  of  popular  representation 
based  upon  the  ballot. 

In  regard  to  the  extension  of  the  Steel  Corporation's 
activities  into  Canada,  it  is  fair  to  assume  that  some 
hesitation  may  have  been  present  in  the  minds  of  those 
who  direct  the  Corporation's  policies,  so  long  as  the 
legal  status  of  the  consolidation  was  questioned  by 
the  government  of  the  United  States,  but  this  uncer- 
tainty having  been  removed,  there  would  seem  to  be 
no  further  reason  for  hesitation,  and,  seeing  that  the 
conditions  which  favour  the  extension  of  United  States 
business  organizations  into  Canada  were  never  so 
powerful  as  they  are  at  this  time,  a  logical  result  of 
the  Supreme  Court  decision  may  be  the  hastening  of 
construction  Avork  at  0  jib  way.  In  such  event,  the 
Canadian  steel  companies  will  have  to  compete  with 
the  efficient  forces  of  a  great  consolidation,  under  uni- 
fied control,  a  condition  that  will  force  Canadian  steel 
interests  to  fall  into  line  with  the  general  tendency  ot 
the  times  toAvards  self-protection  by  a  combination  of 
forces. 


MINING  SOCIETY  OF  NOVA  SCOTIA. 

Proposal  to  Change  Name  of  Society  and  Date  of 
Annual  Meeting. 

At  the  Annual  Meeting  of  the  Mining  Society  of 
Nova  Scotia,  Avhich  Avill  be  held  in  Glace  Bay,  Cape 
Breton,  on  the  4th  and  5th  of  May,  a  motion  will  be 
made  to  change  the  name  of  the  Society  to  "The  Nova 
Scotia  Mining  and  Metallurgical  Society."  A  further 
motion  will  be  made  to  alloAv  the  Annual  Meeting  to 
be  held  between  January  1st  and  July  1st  in  each 
year,  instead  of  betAveen  January  1st  and  April  1st, 
as  prescribed  in  the  by-laws. 


C.  N.  R.  CONTRACTS  TOTAL  $25,000,000. 
Contracts  for  New  Equipment  Awarded  to  Following 
Canadian  Firms. 

Contracts  for  equipment  to  the  approximate  value 
of  $25,000,000  have  been  placed  by  tlie  executive  of 
the  Canadian  National  Raihvays  as  foDoAvs: 

Canadian  Locomotive  Company,  Kingston,  45  loco- 
motives. 

Montreal  Locomotive  Works,  67  locomotives. 

Canadian  Car  and  Foundry,  Montreal,  18  sleeping 
cars,  12  dining  cars,  20  baggage  cars,  1000  box  cars, 
600  refrigerator  cars,  80  cabooses. 

Eastern  Car  Company,  Trenton,  N.  S.,  500  box  ears, 
1,150  coal  cars,  six  snoAv  ploAvs. 

National  Steel  Car  Company,  Hamilton,  1,500  box 
cars. 

Preston  Car  and  Coach  Company,  Preston,  20  cab- 
ooses. 

Hart  Otis  Car  Company,  Montreal,  250  ballast  cars. 
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The  Sinking  of  Wabana  No.  3  Slopes,  Newfoundland 

Wy  i;.  Iv  clIAMIiKK'S.* 


Diii-iiig'  the  year  1919,  there  was  comi)leted  at  Wa- 
haiKi,  Newfoundland,  a  pair  of  slopes,  the  construc- 
tion of  which  means  much  to  the  steel  industry  of 
Nova  Scotia,  as  it  assures  to  the  Nova  Scotia  Steel  and 
Coal  Company  a  permanent  supply  of  iron  ore  of 
enormous  extent.  This  ore  liad  been  previously  open- 
ed up  by  slopes,  dr-iven  for  a  distaiK;"  of  4.000  feet 
throuf?h  the  sub-niiirine  ore  of  tlie  l3oniinion  Com- 
pany into  the  areas  of  the  Scotia  Company,  and  for  a 
further  distance  of  3,000  feet  into  the  Scotia  areas, 
these  beinfr  termed  the  No.  2  slopes.  But  according 
to  the  agreement  made  between  the  two  Companies 
the  No.  2  slopes  were  to  be  surrendered  at  tl)e  close 
of  the  year  1918,  and  the  ore  from  t!ie  Scotia  sub- 
marine areas  was  to  be  mined  throuf^'ii  a  ]iew  set  of 
slopes  to  be  completed  by  that  time.  Although  a  very 
formidable  undertaking  extending  over  several  years, 
these  slo])es  were  completed  at  the  time  specified  iuu! 
are  now  producing  1200  tons  of  ore  per  day. 

The  construction  of  the  No.  2  slopes  was  descril)ed 
in  an  article  pnblislied  in  Vol.  12  of  the  Joui'iial  of  the 
(Canadian  Mining  Institute.  It  is  to  the  second  set 
now  known  as  the  No.  3  slopes  of  the  Nova  Scotia  Steel 
and  Coal  Company,  that  the  present  reference  is  made 

*  Mining  Engineer  and  Directoi-  of  the  Nova  Scotia 
Steel  and  Coal  Co.,  New  Glasgow. 


iSriefly,  the  work  consisted  in  driviiijr  two  parallel 
slopes,  each  two  miles  long,  and  each  with  a  cross  sec 
tion  of  10  ft.  by  17  feet  at  an  average  grade  of  about 
lo  per  cent  from  the  main  level  of  the  Seotia  snbmariii'- 
mine  to  the  surface  near  the  ontcro])  o*  the  lower  he-l 
of  ore.  The  total  time  occupied  was  no^  pheiiomenall\' 
short  being  about  ")  years.  Tli  ■  woi-k  was,  however, 
much  delayed  durijig  the  perifxl  ol'  the  war  by  shortage 
of  labor  and  (jther  drawbacks,  being  for  .  ertain  periods 
entirely  discontinued. 

The  speed  of  driving  for  certain  monthly  periofls. 
while  laI)oi-  was  plentiful,  was  more  .-reditable.  The 
average  advance  over  monthly  periods  was  over  12 
feet  per  day  in  the  West  slope  and  over  II  feet  p.-r 
day  in  the  East  slope.  While  for  level  tunnels  this 
is  not  a  record,  yet  when  the  large  dirhen.sions  of  th<;" 
slopes,  the  descending  grade  of  13  per  cent,  the  hand- 
ling of  ;i  cojisiderable  oiuantity  of  AVciter,  a  somewhat 
faulted  ground  and  other  adverse  condiions,  are  taken 
ijito  consideration,  the  sjieed  al)ove  referred  to  is 
rathei-  exceptional.  It  is  not,  liowever.  with  the  olt- 
.jeet  of  claiming  any  record,  tiiat  this  is  written.  I^u* 
having  been  asked  for  a  description  of  the  wftrk.  there 
are  two  princijial  reasons  which  appear  sufficient  foi- 
endeavoring  to  comply. 

First: — To  em|)liasize  the  fact  that  the  completion  of 
these  slopes  fissui'cs  to  the  Nova  Seotia  Steel  and  ('o;i' 


General  Plan  of  Submarine  Areas  of  Iron-ore  at  Wabana,  Xfld., 
shoirin<i  apyrori n)(it(  pnxifinn  of  slopes  and  icorllnr/s. 
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(.'oiiipaiiy  ail  ample  supply  of  ore  for  the  future.  The 
ore  has  been  found  to  extend  to  the  farthest  working- 
yet  reached.  These  workings  are  Iavo  miles  to  the 
dip  from  the  outcrop  of  the  bed,  and  the  slopes  are 
among  the  longest  known,  yet  the  ore  extends  below 
their  deepest  point.  During  the  past  24  years  the 
blast  furnaces  of  the  Scotia  and  Dominion  Companies 
on  Sydney  Harbour  have  been  supplied  and  several 
millions  of  tons  exported  in  addition,  from  an  area 
of  about  two  square  miles  of  the  ore  field. 

The  submarine  holdings  of  the  Scotia  Companv 
cover  an  area  of  about  83  square  miles,  and  of  the 
Dominion  Company  5%  square  miles.  The  same  geo 
logical  conditions  are  believed  to  extend  over  the  great- 
er part  of  these  areas.  The  Scotia  slopes  are  now 
working  at  a  capacity  of  1200  tons  per  day;  with  im- 
proved labor  conditions  this  can  be  much  increased. 
While  the  ore  beds  vary  in  thickness  over  different 
parts  of  the  field,  the  thickest  section  known  is  in  the 


submarine  mi)n'  of  the  Scotia  Company  two  miles  from 
the  outcrop.  Attempts  to  reduce  to  exact  figures  the 
ore  tonnage  of  this  field  are  necessarily  connected 
with  uncertaint.y,  but  it  is  evident  that  in  the  enorm- 
ous area  of  the  Scotia  Company,  above  referred  to, 
there  is  an  ample  supply  for  all  their  future  require- 
ments. The  geological  conditions  peculiar  to  the  ore 
field  are  believed  to  extend  to  the  dip  a  much  greater 
additional  distance  than  the  slopes  are  noAv  driven,  and 
tlie  evidences  indicate  that  on  the  strike  the  ore  will 
extend  for  many  miles,  placing  the  Scotia  Company  in 
a  most  favorable  position  for  ore. 

This  result  has  not  been  obtained  without  nuicli  ef- 
fort in  many  fields. 

In  many,  we  may  say  most  cases,  such  investigation 
has  been  unproductive,  but  in  the  case  of  the  Wabana 
deposit  and  some  others  which  warrant  future  con- 
sideration, the  result  has  fully  justified  the  energy  and 
the  somewhat  large  sums  of  money  expected  in  ex- 


-BQsitioit  of  Bell  Island  with  j-c  fere  ace.  to.- Mainland.- — White  Areas  are  Fre-Cambrian,  Feipendicidur 
Hatching  denotes-  Orelovician,  and  Cross  Hatching  denotes  Ceimbrian  rocks. 
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ploratiou,  developmeul  work  and  equipment.  The 
Scotia  Company  is  now  in  the  happy  position  of  being 
independent  as  to  the  future  ore  supply  for  themselves, 
and  if  required,  for  others,  and  in  the  opinion  of  all 
mining  experts  who  have  studied  the  question,  of  owji- 
ing  one  of  the  largest  iron  ore  mines  on  the  North  Am- 
erican Continent  and  its  outliers. 

Second :  The  successful  construction  of  these  slopes, 
ai)art  from  the  element  of  luck,. which  continued  inos1 
favorable,  was  largely  due  to  the  faithful  and  energe- 
tic efforts  of  the  mining  staff  under  me  during  the 
])eriod  in  question,  and  1  wish  to  give  some  public  re- 
cognition of  this  service.  During  the  several  years  in 
question  the  work  Avas  followed  with  undiminished 
energy  and  intelligence  by  the  various  heads  of  de- 
partments and  the  staff  generally.  It  is  not  practic 
able  to  give  a  full  list  of  those  to  whom  credit  is  due. 
This  would  include  the  membei's  of  the  office,  mech- 
anical and  surveying  staffs  and  many  of  the  Avorkmen. 
but  I  would  like  to  mention  the  following  names,  and 
hope  others  taking  a  less  prominent  part,  but  who 
performed  their  duties  faithfully,  will  pardon  the 
omission  and  understand  that  with  200  men  engaged  in 
the  work,  it  is  not  practicable  to  publish  all. 

Staff  Connected  with  No.  3  Wabana  Slopes. 

1.  A.  R.  (Chambers,  in  general  charge.* 

2.  C.  B.  Archibald,  in  charge  locally. 

3.  P.  Burrows,  late  resident  manager 

4.  L.  McLean,  underground  manager. 

5.  T.  Gray,  Asst.  TTnderground  Manager. 

6.  0.  Main,  Meehanieal  Supei'intendent. 

7.  R  G.  Watson,  .Mechanical  SuperiiitciHlcnt. 


8.  Wm.  Lindsay,  Mechanical  Department. 

9.  Wm.  McGrath,  Mechanical  Department. 

10.  Thos.  Blackwood,  Sinking  Foreman. 

11.  M.  J.  Murphy,  Sinking  Foreman. 

12.  J.  B.  Gilliatt,  Chief  Surveyor. 
John  Harvey,  Heading  Boss. 

14.  John  Gunn,  Heading  Boss. 

15.  Fred  Droken,  Heading  Boss 

16.  Fred  Noftall,  Heading  Boss 

17.  Reid  Proudfoot,  Accountant. 

The  number  identifies  the  persons  shown  on  the  ac- 
companying photographs. 

The  improved  efficiency  in  driving  these  slopes  in 
comparison  with  other  similar  work  previously  done 
is  attributal  to  two  principal  causes,  viz. : 

A  system  of  tramming  was  adopted,  by  Avhich  the 
muck  at  the  face  Avas  more  quickly  di.-.posed  of  after 
blasting.  The  crosscuts,  which  were  located  at  about 
1200  feet  intervals,  Avere  driven  at  an  angle  of  about 
30  degrees  Avith  the  centre  line  or  slopes  instead  of  at 
fight  angles,  as  in  the  previous  slopes.  This  enabled 
a  hoisting  engine  of  large  capacity  stationed  at  the 
surface  deckhead  to  tram  from  both  the  East  and 
West  Slopes  Avith  very  little  delay  of  trips.  Smaller 
eleetric  engines  did  the  tramming  at  the  immediate 
faces,  and  assembled  the  trips  for  the  longer  hoist  to 
the  deck.  By  fans  of  ample  capacity  connected  to 
18-ineh  spiral  rivetted  pipe  extending  beloAv  the  last 
crosscut  driven,  an  ample  volume  of  air  Avas  supplied 
to  the  working  faces,  enabling  work  to  be  I'esumed  at 
a  comparatively  short  time  after  blasting,  and  helped 
to  mainlain  tlie  energA-  and  eff icicncN-  of  the  Avork- 


men. 


\'iciv  of  Dcrllvarl  Ore  Bins  aiirl  /'IcLinfj-Hrll  Iloiisr  at  Nu.  -7  Scotia  S!lopcs. 
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Bonus  System  of  Payment  to  Workmen. 

Another  factor,  which  contributed  largely  to  in- 
creased efficiency  was  a  well  adjusted  bonus  system. 
All  foremen  and  laborers  underground  received  an 
advance  in  their  wages  varying  up  to  75  per  cent,  ac- 
cording to  the  advance  made  per  week.  This  bonus 
system  was  largely  responsible  for  the  continued  inter- 
est and  effort  on  the  part  of  all  concerned,  and  con- 
tributed much  to  the  successful  completion  of  the 
work.  There  being  a  time  limit,  it  was  necessary  to 
excavate  from  both  ends,  necessitating  very  careful 
surveying  to  ensure  the  proper  connections.  In  the 
final  break-through  the  error  was  found  to  be  so  small 
as  to  be  inappreciable. 

Rate  of  Progress. 

The  cross  section  of  the  slopes  is  10'  x  15'  inside  tim- 
bers, which  necessitated  about  11'  x  17'  of  excavation. 
The  total  length  driven  in  the  "West  Slope  is  11,233 
ft.  and  in  the  East  Slope  10,755  ft.  The  best  week's 
work  in  the  West  Slope  was  83  feet  for  the  week  end- 
ing April  15th,  1918  and  in  the  East  Slope  81  feet  for 
the  week  ending  Api'il  8th,  1917. 

The  best  months  advance  for  the  West  Heading  was 
344  feet  in  April,  1917,  and  for  the  East  Heading  285 
feet  in,  October,  1916. 

The  total  excavation  for  both  slopes  was  127,613  eu. 
yds.  with  an  overbreak  of  11,315  yards  or  8.8  per  cent. 
Power  Plant. 

A  most  important  factor  in  Avork  of  this  description 
is  a  careful  preliminary  study  of  the  plant  required 
and  it  is  false  economy  to  endeavor  to  save  on  this 


item.  Fortunately  in  this  case,  the  Mine  having  been 
in  operation  for  many  years  with  a  large  accumulation 
of  various  machines,  the  purchase  of  such  new  mat- 
erial was  not  necessary,  but  even  in  cases  where  new 
purchases  are  necessary,  machines  of  ample  capacity 
should  be  secured  for  drilling,  hoisting,  pumping  and 
ventilation. 

The  followng  is  a  brief  resume  of  the  plant  required 
and  used  for  this  work  and  for  help  in  the  preparation 
of  which  acknowledgment  "is  made  of  the  assistance  of 
the  officials  at  the  Mine. 

The  regular  mining  plant  supplied  the  requirements 
for  Boilers,  Electric  Power,  Compressors  and  some 
other  items,  and  it  being  impossible  to  separate  the 
two  services  the  whole  plant  is  referred  to  in  the  lists 
of  those  three  services. 

Boilers. 

Steam  was  obtained  from  boilers  of  the  general  min- 
ing plant  consisting  in  part  of  3  batteries  (6  boilers) 
Sterling  water-tube  boilers,  231  h.p.  each,  1  boiler 
200  lbs.  pressure  100  degrees  superheat  with  chain- 
grate  stokers. 

At  the  central  air-plant,  1  batttery  (2  boilers)  same 
dimensions  hand  fired,  and  1  battery  (2  boilers)  at 
the  old  submarine  or  No.  2  Slopes. 

Electric  Plant. 

Electric  power  also  from  the  general  mining  plant 
consisted  of  2  BroAvn-Boveri,  3  phase,  60  cycle,  500  K. 
W.  generators,  6,800  volts,  driven  by  Belliss  &  Morcom 
triple  expansion  condensing  engines. 


Main  Slope  Ore-Car.    Makes  the  trip  of  two  miles  /»  five 
minutes  ivifh  20  to)is  of  ore 
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Virir  of  JJrctiL-lhroiKjk  of  the  Slopes.    This  took  place  in  No.  3 
West,  (tl  7,'>00  ft.  clown  from  the  surface,  or  two-thirds 
of  distance. 
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Air  Compressors. 

1  Walker  chiplex  Cross  C()ui|K)Uiu1  -l.-^dO  cubic  feet 
■per  minute  capacity. 

1  Norclberg  duplex  cross-compound  of  2,700  cu.  ft. 
per  minute  capacity. 

1  Reavell  electric  f-iiugle-tStag'e,  i  cyliuder  of  500  cu. 
ft.  per  minute  capacity. 

1  Sulivan  electric  of  62-")  cu.  ft.  |)er  n  inute  cnpacity. 

Hoisting  Engines. 

In  the  early  stages  of  sinking  a  Lidgervvood  10  x  12 
steam  hoist  converted  to  an  electric  with  52  H.P.  West- 
inghouse  motor  at  the  West  Slope  and  one  of  similar 
capacity  at  the  East  Slope  were  sufficient.  As  the 
face  advanced  however,  it  was  necessary  to  install  a 
112  H.P.  single-drum  Lidgerwood  at  the  West  Slope 
freeing  the  one  previously  in  use,  for  handling  the  rock 
to  the  waste  dump  on  the  surface. 

Subsequently  a  50  II.P.  electric  hoist  Avas  set  up  near 
each  face  for  handling  and  assembling  the  trips.  Still 
greater  depth  necessitated  an  electric  hoist  with  2-112 
II.P.  motors  at  the  surface  and  befox-e  the  completion 
of  the  slopes  it  was  necessary  to  still  further  supple- 
ment this  by  stage  hoisting  with  an  additional  engine 
of  the  same  type  installed  at  No.  4  Crosscut. 

Ventilation  Plant. 

Very  careful  preliminary  study  was  given  to  this  as 
a  result  of  whicli  a  48"  Sturtevant  fan  was  installed 
at  the  air  shaft  to  produce  a  circulation  of  15,000  cu. 
ft.  of  air  through  the  Slopes  and  lowest  crosscut;  the 
upper  crosscut  being  of  course,  built  off  as  tlie  lower 
was  connected. 

In  driving  below  the  lowest  crosscut  by  installing 
between  each  face  and  the  lowest  crosscut  a  20  H.P. 
electric  fan  of  5,000  feet  cai)acity  each,  connected  by 
spiral  rivetted  pipe  of  15  inch  and  18  inch  diameter, 
it  was  found  possible  to  advance  the  faces  1,200  feet 
beyond  each   crosscut  l)efore  driving  the  following 


one.  Pressure  fans  Avere  used  because  the  heavy  cur- 
rent of  air  blowing  from  the  end  of  the  ventilation 
pipe  Avas  found  to  sweep  the  Avorking  face  and  clean 
the  atmos))liere  ]nucli  uiore  quickly  than  the  exhaust 
method. 

This  installation  enabled  the  dynamite  smoke  to  be 
cleared  from  the  faces  promptly  after  blasting,  permit- 
ting Avork  to  be  resumed  Avith  a  minimum  of  delay. 

Drills. 

At  the  start  the  U.  D.  Sullivan  piston  drill  Avas  suffi- 
cient. As  the  Avork  advanced  hoAvev^r  and  sour^ 
quartzite  bands  of  extreme  hardness  were  encountered, 
it  Avas  necessary  to  change  to  the  D.  R.  6  Avater-tube 
bit,  self-rotating  hammer  drills.  These  latter  proved 
eminently  satisfactory  and  Avhile  someAvhat  expensive 
in  maintenance  Avere  a  very  important  factor  in  the 
successful  completion  of  the  Avork. 

Pumps  and  Pipes. 

Although  it  was  expected  that  much  water  might 
be  encountered  in  these  slopes,  this  Avas  fortunately 
not  realized,  the  quantity  being  considerable  but  not 
excessive.  In  anticipation  of  contingencies  hoAvever, 
a  pretty  complete  installation  of  pumps  Avas  made  and 
Avithout  going  into  particulars  of  their  location,  etc., 
they  consisted  of  the  f olloAving : 

4  No.  6  Cameron  Pumps. 

1  18  X  18  x  29  Jeansville  Pump. 

2  10  H.P.  2  Stage  Allis  Clialnun-s  Centrifugal  Pumps, 
and  as  spares, 

1  No.  6  Cameron. 

1  12  X  15  X  13  Knowles  Sinking  Pump. 

Tavo  8"  pipe  lines  Avere  carried  along  as  the  slopes 
progressed,  these  being  supplemented  by  the  necessary 
branches  and  extensions  of  smaller  diameter. 

In  event  of  meeting  a  very  large  floAv  of  watei', 
Avhich  it  Avas  proper  to  provide  for,  a  grouting  machine 


Si(rf(tc(   Sf ripping  an  llii  Doniinioii  Ore-bed,  showing  regular 
dip  of  .seam,  niul  rluirad eristic  eubical  fracture  of  ore. 
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capable  of  injecting  cement  grout  against  a  pressure 
of  600  lbs.  per  square  inch  was  constructed,  and  kept 
ready  for  emergency  near  the  work.  This  machine 
was  similar  to  those  used  in  the  New  York  under- 
ground tunnels  of  New  York  city  and  was  under  the 
supervision  of  a  specialist  in  this  line  from  there,  who 
spent  some  time  at  Wabana. 

Tramming. 

Perhaps  of  first  importance  in  any  work  of  this  kind 
is  an  efficient  system  of  tramming. 

Cars  of  30  cubic  feet  capacity  running  on  30  lb.  rails 
with  track  of  3  ft.  gauge  in  trips  of  5  or  6  cars  hand- 
led by  the  capacious  engines  above  referred  to,  result- 
ed in  prompt  removal  of  the  muck  after' each  blast  and 
did  the  work  under  this  heading  in  a  satisfactory  man- 
ner. 


Protection  from  Runaway  Cars. 

Sampson  Posts  and  other  swinging  gates  were  in- 
stalled above  the  working  faces  for  the  protection  of 
the  miners  at  the  face,  and  also  a  trailer  used  behind 
each  trip.  The  gates  and  posts  were  promptly  moved 
ahead  as  the  face  advanced,  the  result  being  a  compar- 
ative freedom  from  accidents  from  this  cause. 

Surveys. 

In  a  recent  issue  of  the  Canadian  Mining  Journal, 
James  Purves,  described  a  very  creditable  survej^  of 
slopes  constructed  at  Princess  Colliery,  Sydney  Mines, 
very  similar  to  those  under  discussion.*  The  length 
of  both  was  about  two  miles,  but  the  angle  of  inclina- 
tion 5  per  cent  at  Princess  and  13  per  cent  at  Wabana. 
The  principal  difficulty  encountered  at  Princess  was 
from  unstable  or  shifting  ground,  the  conditions  being 
not  quite  as  bad  as  near  the  Pitch  Lake  in  Trinidad 
where  a  line  of  stakes  run  straight  at  night  is  a  series 
of  curves  the  next  morning,  but  having  the  same  diffi- 
culties in  a  lesser  degree.  This  difficulty  made  the  re- 
sult achieved  by  Mr.  Purves  very  creditable. 

The  ground  was  firm  enough  at  Wabana  but  prob- 
ably the  distance  of  carrying  the  survey  rather  great- 
er, being  at  the  time  of  the  connection  of  headings,  on 
account  of  the  slopes  being  driven  from  both  ends 
about  four  miles.  The  surface  or  descending  end  of 
the  slopes  were  started  on  the  produced  centre  line  of 
the  old  No.  2  Slopes,  a  base  line  was  then  established 
and  its  alignment  produced  over  the  surface  and  down 
No.  2  West  Slope  to  the  main  level  in  the  submarine 
workings.  A  traverse  by  way  of  the  levels  and  sub- 
marine workings  and  a  slant  excavated  for  the  pur- 
pose to  a  point  on  the  desired  centre  line,  about  9,000 
ft.  from  the  surface,  from  which  point  angles  were 
turned  to  the  proper  course,  and  the  uphill  driving 
commenced  resulted  successfully. 

Grades  and  alignment  were  carried  by  plugs  driven 
into  holes  in  the  solid  roof.  After  about  five  years  of 
excavation,  the  downhill  and  uphill  headings  finally 
met  with  the  following  result. 

Error  in  alignment,   .  .  .0.10    feet '^^^""'"'^ 

Error  in  elevation,  0.217  feet 

Error  in  chaipage,   0.062  feet 


See  Canadian  Mining  Journal,  p.  SO-1.  1919. 
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The  greater  error  of  elevation  over  alignment  Avas 
to  be  expected  from  tlie  necessarily  short  sights  in  a 
slope  of  13  per  cent  inclination. 

Method  of  Working. 

The  length  of  shifts  was  10  honrs  commencing  at 
7  a.  m.  and  7  p.  m. 

Blasting  Avas  done  in  the  intervening  hours  between 
shifts. 

The  method  of  drilling  and  blasting  was  similar  to 
that  employed  in  driving  No.  2  Slopes,  which  was  de- 
scribed in  Volume  12,  of  the  Journal  of  the  Canadian 
Mining  Institute. 

The  shifts  were  commenced  by  the  preparatory  work 
of  cleaning  back  the  muck  from  the  face  and  connect- 
ing xip  air  and  water  lines.  This  accomplished  the 
routine  work  of  drilling,  mucking  and  timbering  as 
far  foi'ward  as  practicable  Avithout  interfering  with  the 
work  at  the  face,  was  rushed  till  the  accumulated  pile 
from  the  previous  blast  Avas  sent  to  the  surface. 


The  blasters  noAv  took  charge  as  soon  as  the  shift 
men  Avere  hoisted  to  the  surface.  .After  blasting  and 
a  reasonable  time  alloAved  for  the  smoke  to  clear  aAvay, 
the  face  Avas  examined  for  missholes,  loose  rock  taken 
doAvn  by  the  face  cleaners,  and  after  the  place  being 
reported  safe,  the  sajne  routine  folloAved  by  the  suc- 
ceeding shift. 

The  regular  timbering  Avas  kept  acb'aneed  as  near 
to  the  Avorking  face  as  possible,  which  in  practice  AA^as 
found  to  be  60  or  70  feet.  Where  required  temporary 
timbers  Avere  put  in  in  this  intervening  distance,  but 
usually  the  roof  Avas  firm  enough  to  stand  up  till  the 
regular  timbering  force  Avorking  behind  the  excavation 
made  it  secure.  ■ 

The  very  effective  type  of  haulage  successfully  used 
for  the  first  time  in  these  slopes  is  of  special  import- 
ance to  the  steel  industry  of  Cape  Breton  inasmuch  as 
it  points  to  a  solution  of  the  haulage  problems  arising 
from  the  moving  of  submarine  deposits  of  coal  at  in- 
creasing distances  as  the  Avorking  faces  recede  from 
the  shore. 


Thf}i'  Electric  Shovel,  Loading  Iron-ore  into  Mine-car  in  the 
Scotia  No.  3  Mine  at  Wabana,  Newfoundland. 
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Synthetic  Cast  Iron 

I^y  CHARLES  ALBERT  KELLER   fLivet,  Franco). 

I'firt  ^. — Synthetic  Cast  Iron,  its  Oriein 
Development. 


■'Synthetic  cast  iron"  is  the  term  by  which,  since 
the  commencement  of  its  manufacture  in  the  electric 
furnace,  the  author  has  always  described  the  iron  ob- 
tained by  the  recarburising  melting  of  steel  turnings. 
This  term  has  since  passed  into  metallurgical  curren- 
cy, and  has  now  become  generic. 

The  novelty  of  the  manufacture  of  "synthetic  cast 
iron"  consists  in  carburising  iron  and  steel  scrap,  and 
more  particularly  turning  by  melting  these  materials 
in  the  presence  of  carbon  which  is  introduced  simul- 
taneously with  them  in  the  melting  appliance.  The  el- 
ectric furnace  is  plainly  indicated  as  best  fulfilling  all 
the  conditions  required  for  the  carrying  out  of  this 
metallurgical  operation. 

From  the  outset  of  the  manufacture  of  steel  in  the 
electric  furnace  there  had  been  obtained,  incidentally 
and  without  any  practical  importance  being  attached 
to  it,  the  carburisiation  of  steel  to  cast  iron  composi- 
tion. Apart  from  this,  and  indeed  long  before  it,  the 
process  of  carburising  iron  up  to  saturation  point  was 
well  known.  No  advantage  was,  however,  derived 
from  these  facts,  as  the  carburisiation  of  a  bath  of 
steel  in  a  covered-in  furnace,  obtained  by  the  various 
known  methods  of  carburisation,  such  as  the  intro- 
duction of  dense  conglomerates  of  carbon  and  iron 
(earburite)  or  pressed  blocks  of  carbon  and  cast  iron 
was  only  practised  with  the  object  of  obtaining  steel 
and,  moreover,  these  processes  are  neither  conveni- 
ent, practicable,  nor  economical  when  carburisation 
is  carried  to  the  extent  of  producing  cast  iron.  Only 
a  process  of  continuous  carburisation,  effected  dur- 
ing the  course  of  melting  a  mixture  of  steel  turnings 
and  carbon,'  could  conduce  to  an  economic  method 
of  producing  synthetic  cast  iron  with  a  commercial 
future  capable  of  development  as  other  than  a  mere 
war  emergency. 

The  preliminary  melting  of  steel  turnings  in  a 
bricked-in  furnace  necessitates  indeed,  the  consump- 
tion of  an  amount  of  energy  corresponding  with  the 
temperature  which  has  to  be  developed  in  order  lo 
melt  the  steel.  It  must  further  be  remembered  that 
the  thermal  efficiency  of  a  furnace  of  this  type  is 
lower  than  that  of  an  open  type  furnace  constantly 
replenished  with  materials  for  melting,  and  the  walls 
of  which  are  much  cooler.  On  the  other  hand,  charg- 
ing turnings  into  a  closed-in  furnace,  with  doors,  in- 
volves technical  difficulties.  These  disadvantages 
are,  however,  but  small  in  comparison  with  those  ac- 
companying the  actual  carrying  out  of  the  carburisa- 
tion in  the  two  instances.  The  carburisation  of  turn- 
ings, after  melting,  can  only  be  effected  by  solution 
brought  about  between  the  upper  layers  of  the  metal 
and  the  carburants.  It  becomes  the  more  difficult, 
and  the  slower,  the  higher  the  percentage  of  carbon 
rises.  The  dense  carburants  employed  are  expensive, 
and  the  consumption  of  energy  resulting  from  the 
slowness  of  the  carburisation  becomes  considerable. 
As  the  furnace  has  to  be  emptied     after   each  heat 


*Note.  A  paper  read  before  the  Iron  and  Steel 
Institute.  ^EnprlnnrlV 


there  must  likewise  be  taken  into  consideration  the 
heat  losses  inseparable  from  this  operation,  as  well 
as  the  repairing  of  the  hearth,  sides  and  roof,  none 
of  which  arise  in  the  continuous  running  of  an  open 
Furnace. 

In  an  electric  furnace  charged  with  steel  turnings 
mixed  with  carbon  the  carburisation  is  not  only  ab- 
solutely controlled  by  the  known  reactions  of  the  sub- 
stances present  but,  it  should  be  noted,  as  an  import- 
ant economic  advantage,  that  the  combination  of  the 
carbon  with  the  iron  begins  in  the  upper  parts  of  the 
charge,  long  before  actual  fusion.  Cementation  inter- 
venes from  a  temperature  of  650°  upwards  and  be- 
comes more  rapid  in  proportion  as  the  temperature 
rises,  owing  to  the  descent  of  the  charge. 

Carburisation  of  the  iron  takes  place  subsequently 
by  the  contact  betAveen  the  solid  carbon  and  the  par- 
tially carburised  metal  in  the  course  of  melting,  and 
becomes  complete  on  full  melting,  the  temperature 
of  which  is  determined  by  the  nature  of  the  iron,  so 
that  easts  can  readily  be  obtained  in  the  electric  fur- 
nace at  temperatures  of  1200''  to  1300'=  C. 

The  author  has  so  far  dealt  only  with  the  carburis- 
ation properly  so  called.  The  proper  working  of  the 
process  in  the  electric  furnace  involves,  hoAvever,  oth- 
er considerations.  The  mixture  of  steel  turnings  and 
carbon  possessing,  in  itself,  very  high  conductivity, 
it  would  become  necessary,  to  ensure  normal  working 
in  the  electric  furnace,  to  use  so  low  a  potential  that 
higher  currents  than  those  ordinai'ily  in  use  could  be 
employed.  On  the  other  hand  it  would  be  a  pity  to 
employ  electric  fusion  without  profiting  by  the  met- 
allurgical advantages  involved,  in  oi*der  to  effect  de- 
sulphurisation.  The  introduetion  of  basic  slag  into 
the  charge  meets  these  two  requirements  and  accom- 
plishes two  results,  subsidiary  and  supplementary  to 
the  (•arl)urisation  and  necessary  to  the  complete  prac- 
tical success  of  the  pi-ocess,  namely: 

(1)  The  lowering  of  the  conductivity  of  the  mass 
to  he  treated  by  tlie  introduction  of  a  non-conduct- 
ing material  amongst  the  conductive  materials  (turn- 
ings and  carbon),  thus  enabling  fusion  to  take  place 
under  oi'dinary  thermo-electric  conditions,  and 

(2)  Complete  and  easy  desulphurisation  of  the  re- 
sulting metal. 

Thus  carried  out,  the  process  may  be  described, 
from  the  metallurgical  point  of  view,  in  the  follow- 
ing terms: — 

The  iron  obtained  in  the  presence  of  a  sufficiently 
basic  slag,  which  combines  with  the  small  amount  of 
silica  introduced,  will  contain  practically  all  the  sub- 
stances contained  in  the  charge,  except  the  sulphur. 
There  will  be  no  increase  in  the  silicon,  and  the  car- 
bon in  the  charge  will  be  used  up  solely  in  carburisa- 
tion, Avithout  any  appreciable  intei'vention  of  the  sil- 
ica. 

White  cast  iron  can  thus  easily  be  obtained  Av-ith 
ordinary  steel  turnings.  With  turnings  containmg 
0.44  per  cent,  of  silicon,  0.55  ])cv  cent,  of  manganese, 
and  0.07  per  cent,  of  snliihur  n  AAhite  iron  of  the  fol- 
loAAnng  composition  Avns  olitained: 
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Per  Cent. 

Carbon  .  .   .  3.55 

Silicon  .  .  .    0.52 

Manganese    0.48 

Sulphur   traces 

Hence  control  of  the  percentages  of  silicon  and  of 
other  elements  becomes  easy;  for  example,  extra  sili- 
con will  result  from  introducing  more  silica  into  the 
charge,  along  with  a  corresponding  amount  of  carbon 
for  reducing  it.  The  percentage  of  silica  in  the  slag 
will  vary  according  to  the  percentage  of  silicon  in 
the  iron. 

The  certainty  with  which  the  above  considei'ations 
can  be  relied  upon  allows  of  the  process  of  manufac- 
ture described  by  the  author  being  regarded  as  com- 
plying absolutely  with  the  predetermined  calculation 
of  the  charge,  and  as  corresponding  absolutely  with 
the  estimated  amount  of  the  elements  contained  in  it. 
He  can  afford  a  proof  of  the  truth  of  this  conclusion 
by  adducing  an  instance  of  an  electric  furnace  with 
a  capacity  of  80  to  100  tons  per  24  hours,  wJiich  has 
not  given  rise,  over  a  month's  working  and  while 
specially  Avatched  for  that  purpose,  to  variations  ex- 
ceeding 0.25  in  the  results  of  carburisation  and  of 
siliconisation  respectively. 

It  will  have  been  thoroughly  understood  from  what 
has  been  said  that  control  of  the  composition  of  the 
slag  must  be  strictly  exercised;  also  that  the  amount 
of  carbon  introduced  must  be  accurately  known.  The 
process  being  one  of  great  accuracy,  is  correspond- 
ingly highly  sensitive.  It  is  necessary,  therefore,  to 
rely  entirely  on  the  help  of  the  chemical  laboratory.^ 

The  carbon  employed  for  carburising  should  cor- 
respond so  far  as  its  physical  condition  is  concerned, 
with  the  size  of  the  steel  turnings,  so  that  the  con- 
tact between  the  particles  may  be  as  perfect  as  pos- 
sible, and  so  as  to  faciliate  carburisation  in  the  high- 
er portions  of  the  furnace  charge.  Small  coke  is 
highly  suitable  and  so  is  wood  charcoal.  Either  may 
be  used  according  to  price  and  to  the  degree  of  purity 
sought. 

The  system  that  has  been  described  is  one  of  ex- 
treme simplicity.  It  does  not  require  any  skilled 
workman  as  the  results  sought  are  independent  of 
any  technical  manipulation  except  in  so  far  as  the 
preparation  of  the  charge  is  concerned,  and  depend 
entirely  on  an  accurate  knowledge  of  the  composi- 
tion of  all  the  components. 

The  electric  furnace,  fed  continuously  by  the 
charge,  works  regularly  with  very  small  losses  as  the 
heat  transmitted  by  the  electric  hearth  situated 
immediately  beneath  the  charge  is,  to  a  very 
large  extent,  utilised  in  heating  up  the 
materials,  and  effects  a  preliminary  carburisa- 
ation  prior  to  melting.  This  enables  the  consumption 
of  electric  energy  to  be  reduced  to  as  little  as  675 
kilowatt-hours  per  ton  of  pig  in  a  2500  kilowatt  fur- 
nace of  80  to  100  tons.  Maintenance  of  a  furnace, 
working  in  the  manner  described,  is  barely  apprec- 
iable, seeing  that  with  a  six  months'  campaign  at  Liv- 
et  the  above  furnace  did  not  require  any  repairs  ei- 
ther to  linings,  shell,  or  any  other  part.  The  lining 
only  needed  some  attention  when  the  furnace  was 
put  out  of  action  owing  to  the  water  power  supply 
failing. 

The  author  feels  it  unnecessary  too  minutely  to  em- 
phasise the  advantages  arising  from  the  profound  dif- 
ference that  exists  between  obtaining  casting  metal 
by  the  slow  carburisation  of  previously  melted  metal 


by  contact  beween  carbon  and  the  bath  (solution  of 
carbon  in  liquid  steel),  and  obtaining  casting  metal 
by  contact  between  carbon  and  the  bath  (solution  of 
contact  at  a  high  temperature  between  solid  or  pasty 
metal  and  solid  carbon.  They  are  determining  fac- 
tors both  from  the  standpoint  of  economics  and  of 
metallurgy.  The  fundamental  economic  considera- 
tions in  the  manufacture  of  synthetic  pig  are  as  fol- 
lows : 

1.  The  electrode  consumption  can  be  lowered  to  as 
little  as  6  kilogrammes  per  ton,  with  electrodes  of 
good  quality. 

2.  The  consumption  of  unoxidised  turnings  is  1050 
kilogrammes  per  ton  of  iron,  a  figure  which,  even 
with  moderately  rusty  scrap,  becomes  only  a  little 
over  1100  kilogrammes. 

3.  The  amount  of  coke  Avith  80  per  cent,  fixed  car- 
bon required  to  produce  a  ton  of  strong  pig  iron 
with  3  per  cent,  of  carbon  and  1.75  per  cent,  of  sili- 
con, starting  Avith  normal  turnings  of  shell  steel,  is 
about  80  kilogrammes. 

4.  A  furnace  of  the  80  to  100  ton  type  should  be 
provided  with  mechanical  appliances  for  upkeep  and 
charging,  so  that  its  operation  does  not  require  more 
than  fifteen  workmen,  for  the  preparation,  by  hand, 
of  the  charge,  for  charging,  and  for  regulating  the 
furnace. 

5.  Tapping,  and  loading  up  on  trucks  as  required 
needs  seven  men  per  unit,  and  handling  in  the  stock- 
yard another  tAA^O'  men. 

The  general  economy  of  the  process,  combined  with 
the  simplicity  of  the  method  of  carrying  it  out,  leads 
the  author  to  believe  that  while  synthetic  iron  found 
a  very  wide  field  of  application  during  the  war,  ow- 
ing to  the  very  large  production  of  steel  turnings  de- 
rived more  particularly  from  shell  manufacture,  it 
will  find  no  less  a  field  after  the  war  in,  for  exami^le, 
producing  those  steel-like  qualities  of  material  re- 
quired for  highly  resistant  mechanical  parts. 

The  most  obvious  plan  to  adopt  is  to  lay  down  a 
foundry  for  such  parts  adjacent  to  the  synthetic  cast 
iron  plant,  as  has  been  done  at  Livet.  In  such  a  case 
the  foundry  iron  from  the  primary  furnace  may,  if 
prefei'red,  be  made  use  of  by  transferring  it  to  an 
electric  mixer  which  can  mix  several  casts  and  thus 
keep  any  quantity  of  metal  ready  for  castings.  This 
mixer,  of  the  steel  furnace  type,  allows  of  the  quali- 
ty being  ascertained  by  samples  being  taken  before 
casting.  It  is  needless  to  dwell  at  any  further  length 
on  the  method  in  question. 

The  manufacture  of  malleable  cast  iron  is  likewise 
easily  accomiDlished  in  the  electric  furnace,  as  the 
general  quality  of  the  steel  turnings  enables  the  low 
percentage  of  silicon  and  manganese  required  to  be 
readily  obtained,  the  reduced  percentage  of  carbon 
present  being  dependent  on  the  composition  of  the 
charge.  It  will  also  be  seen  that  synthetic  east  iron 
may  find  a  further  field  of  application  in  the  manu- 
facture of  special  pig,  by  means  of  special  additions, 
such,  for  example,  as  nickel,  chromium,  &e.  In  such 
cases  benefit  will  be  derived,  in  making  this  kind  of 
iron,  from  the'  absence  of  hydrogen,  nitrogen,  car- 
bonic oxides  and  occluded  air. 

So  much,  thei-efore,  for  the  cast  iron  obtained  un- 
der desulphurising  conditions. 

The  materials  required  for  National  Defence  were 
generally  confined  to  cast  irons  whose  purity,  in  re- 
gard to  phosphorus,  corresponded  practically  with 
that  of  the  steels  used  in  the  production  of  synthetic 
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cast  iron,  .sceiiij;  tlio  sources  whence  these  steels  were 
(lerivefl.  After  the  war  the  situation  will  be  altered. 
Steel  turniufjs  will  come  from  a  variety  of  sources, 
and  will  no  lon<rcr  he  under  the  same  guarantees,  so 
that  very  often  it  will  be  their  dephosphorisation 
which  will  be  of  chief  importance  when  a  cast  iron 
of  high  quality  is  required. 

The  metallurgical  value  of  the  results  obtained  by 
the  process  alter  completelj'  when  it  becomes  a  ques- 
tion of  dephosphorisation,  which  the  author  has  prac- 
ticallj^  accomplished  by  means  of  a  dual  process. 

In  the  first  place  the  steel  turnings  are  melted  in 
the  presence  of  a  small  quantity  of  carbon  and  of  a 
basic  oxidising  slag.  It  is  necessary  to  aim  at  a  crit- 
ical carburisation  which  must  be  as  high  as  possible, 
in  order  to  lower  the  temperature  of  working  and  to 
facilitate  the  casting  of  the  metal  while  at  the  same 
time  effecting  dephosphorisation.  A  percentage  of 
1  or  slightly  over  realises  this  object. 


2,r)00  Kilowatt  Kclln-  Electric  HO  to  100  ton  Furnace. 


This  first-stage  dephosphorised  metal,  containing 
low  percentages  of  silicon  and  manganese,  is,  accord- 
ing to  circumstances,  either  cast  into  small  ingots 
w^hich  are  subsequently  melted  in  an  open  furnace 
mixed  with  the  necessary  additions  of  carbon  and  a 
desulphurising  slag  composed  of  materials  containing 
exceedingly  little  [jliosphorus,  or  else  poured  into 
a  second  furnace  of  the  bricked-in  type  and  covered 
with  a  layer  of  anthracite  for  recarburising.  The 
synthetic  cast  iron  produced  is  controlled  in  respect 
of  its  silicon  and  manganese  percentages  by  the  ad- 
dition of  oxides  and  of  a  corresponding  amount  of  re- 
ducing carbon,  in  the  ordinary  way.  This  mode  of 
working  somewhat  increases  the  cost  of  production 
during  the  first  phase,  and  further  necessitates,  in 
the  second  phase,  a  convf rting-cost  equivalent  to  that 
of  manufacturing  ordinary  synthetic  cast  iron.  About 
ir)00  kilowatt-hours  must  be  allowed  for  the  two  op- 
erations. 


The  higher  costs  of  manufacture  are  balanced  by 
tlie  higher  value  conferred  on  the  .synthetic  cast  iron 
l)y  reason  of  its  extreme  purity  in  regard  to  phospho- 
rus, and  Iikewi.se  its  purity  from  sulphur  and  its  uni- 
form composition  in  respect  of  silicon  and  mangan- 
ese. From  the  commercial  point  of  view  such  mater- 
ial can  compete  with  Swedish  iron. 

The  author  will  conclude  this  account  of  the  chief 
metallurgical  results  obtained  with  synthetic  cast 
iron  by  describing  an  alternative  process  which  has 
been  led  to  contemplate  in  connection  with  the  manu- 
facture of  steel  from  steel  turnings. 

As  in  the  preceding  example,  the  steel  turnings  are 
melted  in  an  open  furnace  fed  by  the  charge,  but  the 
slag,  instead  of  being  oxidising,  is  desulphurising, 
and  the  quantity  of  carbon  introduced  with  the 
charge  should  be  .sufficient  to  reduce  the  oxides  in 
the  turnings  and  to  carburise  the  metal  to  an  extent 
distinctly  above  the  percentage  of  carbon  sought  in 


The  \' ernes  Fall  I'uirer  Works  at  Livet. 


the  steel,  so  as  to  facilitate  the  pouring  of  the  desul- 
phuri.sed  metal  and  to  allow  of  an  oxidising  working 
in  the  second  stage  of  the  operation. 

For  example,  if  a  steel  with  0.5  per  cent,  of  carbon 
be  required,  the  metal  in  the  primarv'  furnace  may  be 
poured  at  1.5  per  cent,  of  carbon.  It  will,  as  has  been 
said,  have  been  freed  from  sulphur  during  melting. 

The  secondary  operation,  which  can  be  either  in 
an  open-hearth  furnace  or  in  an  electric  furnace,  re- 
fines the  metal  and  brings  it  to  the  required  carbur- 
isation, while  at  the  same  time  dephosphorising  it.  It 
then  remains  to  bring  the  metal  to  the  proper  carbon 
content  in  the  ordinary  way  by  final  additions. 

This  concludes  the  first  portion  of  the  paper,  and 
the  author  believes  that  readers  will  share  his  con- 
viction that  the  method  of  obtaining  electric  iron 
by  the  synthatic  process  is  destined  to  continue  to 
play  a  useful  part  in  metallurgy  which  will  as  time 
goes  on  be  requiring  a  more  and  more  high  quality 
metal. 
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The  production  of  synthetic  east  iron  during  the 
war  has  been  considerable.  It  is  not  possible  for  the 
author  to  estimate  at  the  moment  how  much  has  been 
produced  at  works  other  than  those  administered  by 
the  Keller  Leleux  Company  at  its  works  at  Livet, 
Nanterre,  and  Limoges.  The  production  of  these 
three  works  alone  exceeded  150,000  tons,  while  it 
should  further  be  pointed  out  that  Nanterre  has  been 
devoted  to  other  manufacturers  within  the  last  eight 
months.  It  goes  without  saying  that  such  an  output 
could  not  be  obtained  solely  from  existing  plants. 
These  new  plants  are  the  subject  of  the  second  por- 
tion of  this  paper. 

Part  II.—  The  Process. 

On  June  20,  1914,  the  author  read  at  the  Livet 
Works  a  paper  before  the  Sixth  International  Con- 
gress of  Chambers  of  Commerce  on  the  subject  of  this 
process  of  manufacturing  synthetic  cast  iron,  and 
giving  th^  results  he  had  accomplised  since  1908,  in- 
cluding more  particularly  an  investigation  of  high 
tensile  semi-steel  obtained  directly  by  the  carburisa- 
tion  of  steeel  turnings  of  the  electric  furnace.  At 
this  period  a  scheme  for  a  works  for  the  manufacture 
of  malleable  iron  was  about  to  be  carried  out.  This 
was,  however,  interrupted  by  the  war.  Directly  af- 
ter the  specifications  for  projectiles  of  semi-steel  ap- 
peared, the  author  took  steps  to  produce  a  metal  com- 
plying with  the  conditions  laid  down  by  the  French 
Ordnance  Department.  By  November  1914  such  an 
iron  had  been  produced  and  investigated  correspond- 
ing with  the  following  composition: 

Per  Cent. 

Carbon   2.9 

Silicon.  .  .  .   1.75 

Manganese  .   0.50 

Sulphur   traces 

Phosphorus   0.5 

The  test  results  obtained  were  as  follows: 

Tensile  strength,  50  kilogrammes  per  square  milli- 
metre ;  impact  resistance,  60  blows  (eqnivalent  to 
fall  of  a  12-kilogramme  tup  from  a  distance  of  89 
centimetres  on  a  test  piece  measuring  40  millimetres 
by  40  millimetres  resting  on  two  knife  edges  16.  centi- 
metres apart,  the  distance  of  fall  increasing  1  cent- 
metre  at  a  time  until  rupture  occurs),  whereas  the 
ordnance  requirements  only  specify  a  minimum  of 
25  kilogrammes  per  square  millimetre  for  the  tensile 
strength  and  18  blows  (equivalent  to  44  centi- 
metres) 

The  first  electric  furnace  of  20  tons  was  started  in 
1914.  The  uniformity  of  the  iron  and  the  tensile  qual- 
ities obtained  led  to  its  being  immediately  considered 
from  the  standpoint  of  shell  manufacture.  The  Ord- 
nance Inspection  Department,  after  due  examination, 
showed  itself  favourable  and  before  the  end  of  1914 
the  first  series  of  220-millimetre  shells  of  semi-steel 
yielded  excellent  results  at  the  Bourges  proof  range. 

Orders  from  the  Department  were  the  immediate 
result  of  these  favourable  trials.  The  manufacture 
of  220-millimetre  shells  of  synthetic  semi-steel  was 
thus  undertaken  at  Livet  on  a  commercial  scale  from 
the  commencement  of  1915.  A  complete  foundry  was 
erected  and  furnished  with  electrical  furnaces  for  the 
refining  of  the  iron  and  the  production,  which  was 
in  the  first  instance  at  the  rate  of  50  shells  per  day, 
was  raised  in  1916  to  300  220-millimetre  shells,  to- 
gether with  10  high-explosive  400-millimetre  shells 
requiring  55,000  kilogrammes  of  raw  metal. 


In  order  to  comply  with  the  best  practical  condi- 
tions for  running  the  foundry,  the  iron  obtained  in 
three  primary  furnaces  is  run  into  a  ladle  of  5  tons 
and  poured  into  three  7-ton  electric  mixer  furnaces 
each  taking  400  kilowatts,  to  reheat  the  metal  if  nec- 
essary, and  in  any  case  to  keep  it  hot  during  the  per- 
iod that  iron  is  being  used,  and  to  check  the  quality. 
Despite  the  very  uniform  composition  of  the  prim- 
ary furnaces  a  carbon  test,  which  only  takes  twenty 
minutes  is  carried  out  by  the  foundry  staff  before 
pouring,  in  addition  to  ascertaining  the  quality  by  a 
quench  test  which  serves  more  particularly  to  cheek 
the  silicon. 

The  mixer-container  furnaces  for  steel  are  of  the 
Ch.  A.  Keller  type,  that  is  to  say  they  have  a  roof  and 
doors.  The  electric  current  enters  by  a  vertical  elec- 
trode, and  leaves  through  the  conducting  hearth,  of 
the  reinforced-puddle  type  (vertical  bars  plunged  in- 
to tamped  magnesite).  A  conducting  hearth  of  this 
description  is  practically  unwearable,  being  nonsus- 
ceptible  to  any  cracking.  If  the  bottom  conducting 
surface  of  the  hearth  wears  gradually  lower,  repairs 
are  very  easily  effected  by  spreading  over  the  bottom 
while  still  hot,  a  special  conducting  puddle  consist- 
ing of  magnesite  and  fragments  of  iron  mixer  in  tar. 
All  holes  are  thus  easily  filled  up  without  either  the 
framework  or  the  working  of  the  hearth  being  inter- 
fered with  in  any  way.  From  a  metallurgical  point 
of  view  this  method  of  repairs  corresponds  in  princi- 
ple with  that  employed  for  the  hearths  of  open-hearth 
furnaces.  The  furnaces  are,  of  course,  of  the  tilting 
type  which  allows  of  any  quantity  of  metal,  no  matter 
how  small,  being  drawn  off. 

The  liquid  iron  poured  in  is  covered  with  basic 
slag,  which  forms  a  protecting  layer,  preventing 
oxidation  and  breaking  the  electric  arc.  When  pour- 
ing is  to  be  done,  this  layer  is  easily  retained  by  a  lit- 
tle brickwork  or  sand  pocket  at  the  entrance  of  the 
furnace  spout. 

Practice  has  shown  the  advisability  of  interposing 
these  mixer  furnaces,  which  keep  the  metal  so  that 
it  can  be  checked  from  time  to  time  by  the  technical 
staff,  who  thus  acquire  a  high  degree  of  skill,  seeing 
the  ease  with  which  the  metal  can  be  held  waiting. 
Generally  speaking,  it  may  be  said  that  the  metal  re- 
mains an  hour  in  the  mixer  furnace,  including  the 
time  of  pouring  (  for  the  filling  up  of  these  furnaces  is 
carefully  adjusted  to  correspond  with  casting  oper- 
ations in  the  foundry:)  The  metallurgical  adjusit-' 
ments  are  very  easily  carried  out,  as  any  additions, 
as  well  as  the  withdrawal  of  the  test  samples  are  ef- 
fected through  the  working  door.  The  practice  de- 
scribed gives  complete  satisfaction;  in  particular  it 
invariably  ensures  uniform  metallurgical  results,  thus 
eliminating  all  rejections  due  to  insufficient  tensile 
strength. 

The  upkeep  of  the  mixer  furnaces  is  but  trifling. 
The  interior  lining  of  the  mixer  lasts  a  couple  of 
months,  and  the  roof  over  three  months.  The  elect- 
rode consumption  is  on  an  average  2  kilogrammes 
per  ton  of  iron;  the  average  power  consumption  is 
from  50  to  100  kilowatt  hours  per  ton,  according  to 
the  conditions  prevailing  in  the  foundry.  A  single 
workman  is  required  for  the  working  of  the  furnaces 
and  he  also  looks  after  the  tapping,  the  electrical 
manipulation  of  the  tilting  arrangements  and  the  tak- 
ing of  samples. 
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The  iiificliining  <>i'  the  slioDs;,  which  were  originally 
placed  out  witli  subcontractors,  was  carried  out  at 
tlie  Li  vet  Works  towards  the  end  of  1916  under  Ord- 
nance inspection,  and  thus  without  the  intervention 
of  any  transport,  or  the  use  of  any  coal  except  for 
the  chemical  composition,  the  manufacture  of  semi- 
steel  shells  from  steel  turnings  was  wholly  carried 
out  in  one  works.  This  concentration  of  ])lant  re- 
duced the  number  of  rejections  to  a  very  small  a- 
mount,  not  exceeding,  when  the  necessary  skill  had 
bc'en  attained,  7  per  cent,  on  the  cast  shells  inspected. 

The  capacity  of  the  electrical  foundry  at  Livet 
could  not  keep  pace  with  tiie  output  of  casting  metal 
which  began  at  20  tons  per  day,  was  subsequently  in- 
ci-eased  to  60  tons,  and  later  on  reached  not  less  than 
.'{00  tons  during  the  period  of  maximum  water-power 
supply.  Several  outside  works  manufacturing  shell 
were  supplied  witli  the  surplus  output.  These  firms 
all  testify  to  the  iniiformity  aiul  excellent  (piality  of 
the  iron  supplied.  The  (piality  of  the  iron  supplied 
to  outside  firms  corresponds  with  the  following  com- 
position, which  complies  with  the  best  metallurgical 
practice,  carbon  about  2.75  per  cent,  and  silicon  about 
2  per  cent.;  so  that  after  a  cupola  melting  the  artil- 
lery specifications  could  almost  be  met  without  any 
addition  of  steel,  as  both  recarburisation  and  reduc- 
tion of  silicon  accompany  fusion  in  this  type  of  fur- 
nace. Each  wagon-load  sent  out  was  accompanied 
by  an  analytical  report  showing  what  additions  of 
steel  and  of  ferro-silicon  might  be  needed.  Very  of- 
ten  no  such  additions  were  required. 

This  method  of  working  usually  conductcMl  to  obtain 
ing  good  metallurgical  results  in  shell  foundries.  The 
care  with  which  the  analyses  Avere  made  was  carried 
to  such  a  i)oint  that  qualities  sj)ecially  standardised 
for  carbon  and  silicon  were  sui)plie(l  to  smelters  in 
order  to  check  abru)rmalities  due  to  remelting  in  cer- 
tain cupolas. 

Even  the  enlargement  of  the  existing  Livet  Works 
has  now  become  insufficient  to  deal  with  such  a  de- 
velopment. 

Part  III.— New  Works  at  Livet  and  Elsewhere. 

A  new  special  works  was  laid  down  in  Xovend)er  1915 
some  hundreds  of  yards  from  the  original  works  with 
which  they  were  connected  by  railway.  The  new 
works  were  stared  on  July  12,  1916  first  with  a  fur- 
nace of  80  to  100  tons  and  were  subsequently  enlarg- 
ed. The  building  occupied  an  area  of  12,500  square 
metres,  and  comprised  more  particularly  four  paral- 
lel shoj)s.  The  first  shop,  which  was  300  metres  in 
length,  ajul  alongside  the  railway  served  for  unload- 
ing the  raw  materials  and  more  especially  the  steel 
turnings,  which  are  handled  by  means  of  a  powerful 
electro-magnet  suspended  from  a  high  speed  crane. 
The  turnings  are  either  used  at  once  in  the  cycle  of 
operations,  or  put  into  stock  in  a  deep  trench  occu- 
pying a  portion  of  the  length  of  the  shop,  from  which 
they  are  withdrawn  by  the  sanu'  means.  15y  this  ar- 
rangement a  12-ton  wagon  can  be  unloaded  in  twenty 
minutes. 

The  seeoiul  shop,  which  was  situated  between  the 
uidoading  shop  and  the  electric  furnace  shop,  served 
for  the  prei)aration  of  the  charges,  which  are  mechan- 
ically raised  by  large  bucket  elevators  to  the  furnace 
platform,  where  they  are  tipped  on  to  the  latter  by 
small  wagon  loads  at  a  time  and  hea])e(l  around  the 
electrodes. 

The  transformers  are  housed  in  sheds  Iniill  on  re- 
inforced conci-ete  foundations  on  the  level  of  the  i)lat- 


form  of  the  electric  furnaces.  This  arrangement  pos- 
sesses the  advantage  of  leaving  the  second  shop  en- 
tirely free,  and  also  reduces  secondary  distribution 
to  a  minimum.  Each  shed  contains  the  transformer 
panelboard  which  is  connected  with  the  central  sup- 
ply by  means  of  an  armoured  cable,  leading  to  a  long 
upper  gallery  of  reinforced  concrete,  in  which  are 
housed  the  bu.ss  bars  and  all  the  switches  (registering 
meters  and  watt  meters).  This  gallery  which  is  jus't 
beneath  the  roof  is  capacious  enough  to  allow  of  easy 
)  ccess,  while  its  position  isolates  it  as  completely  as 
possible  from  dust,  and  prevents  any  danger  arising 
to  the  staff. 

The  third  shop  contains  five  Ch.  A.  Keller  furnaces 
of  the  "electrodes  in  series"  type  arranged  in  line, 
four  being  of  2000  kilowatts  and  one  being  of  2500 
kilowatts.  The  output  capacity  of  this  installation  is 
:500  tons  of  synthetic  iron  per  day.  This  output  could 
not  be  maintained,  particularly  in  1918,  owing  to 
various  eircums'tances  which  were,  however,  qnite 
independent  of  the  plant  itself. 

Loading  the  iron  on  to  wagons  is  effected  by  means 
of  an  electro-magnet  suspended  from  an  overhead 
electric  crane,  Avhich  serves  a  line  of  railway  paral- 
lel with  the  front  of  the  electric  furnaces.  By  this 
means  a  10-ton  "wagon  can  be  loaded  up  in  fifteen 
minutes 

The  lay-out  of  this  works  provides  for  a  complete 
unit  of  manufacture  in  transverse  section  for  each 
[leii-  of  furnaces*,  this  arrangement  being  repeated 
along  the  Avhole  length  and  thus  securing  the  best 
possible  arrangement  for  the  supply  of  raw  materials 
and  for  the  removal  of  the  manufactured  products, 
each  unit  having  lines  of  railway  along  its  sides  and 
being  thus  connected  up  with  both  ends  of  the  Avorks. 
The  haulage  of  the  wagons  is  effected  by  electrical 
capstans  placed  throughout  the  plant.  At  one  end  of 
the  works  a  shop  at  right  angles  to  the  shops  just 
described  has  been  laid  down  to  house  electrical  con- 
verter furnaces  to  serve  a  steel  foundry.  The  special 
synthetic  iron  emplo.yed  for  this  conversion  is  poured 
into  a  ladle  on  the  side  of  the  furnace  furthest  away 
from  the  pig  beds.  The  ladle  can  thus  be  conveyed 
along  a  longitudinal  pit  by  an  electric  overhead  crane 
so  that  its  contents  can  be  poured  into  the  converting 
furnaces.  This  arrangement  for  easting  from  both 
the  opposite  sides  of  the  electric  furnace  enables  the 
material  to  be  cast,  very  conveniently,  either  into 
pigs  or  poured  into  the  ladles. 

At  the  end  of  the  plant  are  two  large  shops  intend- 
ed ultimately  to  serve  as  rolling-mills  and  to  house 
the  accessory  appliances. 

Part  IV. — The  Development  of  New  Waterfalls. 

The  rapid  extension  of  the  use  of  .synthetic  cast 
iron  led  the  Keller  Leleiix  Company  not  only  to  lay 
down  new  works  for  its  manufacture,  but  also  to  de- 
velop fresh  waterfall  supplies  in  order  to  increase 
the  power  resources  at  the  Livet  Works. 

1.  The  Vernes  Fall  (7000  horse-power). — For  this 
reason  in  August  1917  work  was  undertaken  in  con- 
nection with  the  Vernes  Waterfall  on  the  Komanche. 
'Phis  new  hydro-electric  works  was  put  into  operation 
in  July  1918,  and  therefore  Avas  approximately  in 
tinu'  to  observe  the  requirements  of  the  war.  The 
nominal  power  is  7000  horse-power,  the  height  of 
fall  being  2OV2  metres.  The  hydraulic  Avorks  com- 
prise a  subterranean  canal,  208  metres  in  length,  und- 
er the  Livet  Works,  a  tunnel  of  15  square  metres  and 
620  metres  in  length  in  the  mountain  and  a  reinforced 
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concrete  conduit  3-6  metres  in  diameter  and  132  me- 
tres long,  ending  in  a  reinforced  concrete  water 
chamber  with  special  arrangements  for  the  evacua- 
tion of  the  reflux  waters.  Two  steel  conduits  of  2.5 
metres  in  diameter  feed  the  3500  horse-power  tur- 
bines of  the  power  house. 


This  waterfall,  which  makes  use  of  tlie  water  of  the 
Romanche  actually  at  the  point  of  outflow  of  the 
Livet  Works,  required,  therefore,  neither  a  dam  nor 
a  settling  pond.  The  additional  power  thus  developed 
at  the  Livet  Works  corresponds  with  an  increase 
in  the  output  of  synthetic  cast  iron  equal  to  25,000 
tons  per  annum. 

2.  The  Baton  Fall  (700  horse-power). — Despite  con- 
siderable difficulties  in  connection  with  the  har- 
nessing of  this  fall,  which  is  1100  me- 
tres high,  the  Keller-Leleux  Company  un- 
dertook operations  towards  the  close  of 
1917  with  the  object  of  extending  its  share  in  the  nat- 
ional defence  by  increasing  its  output.  It  is  anticipated 
that  operations  will  be  completed  during  the  current 
year,  although  it  still  remains  to  complete  the  tunnel 
of  1050  metres  in  length  and  situated  at  an  altitude 
of  1900  metres,  by  which  the  water  is  led  to  the  works 
and  for  the  carrying  out  of  which  a  winter  station 
was  established  in  1917.  It  Avill  also  be  necessary 
to  complete  a  conduit  (of  a  total  weight  of  400  tons) 
which  will  have  to  be  clamped  to  tlie  steep  mountain 
side  for  a  length  of  1600  metres.  The  hydro-electrical 
machinery  is  on  the  point  of  delivery. 

If  the  utilisation  of  the  Vernes  Fall  may  be  re- 
garded as  one  of  the  feats  of  the  war,  it  is  to  be  hoped 
that  by  a  future  triumph  the  Baton  Falls  may  be  re- 
claimed for  the  purposes  of  the  peace. 

Part  V. — New  Electro-Metallurgical  Works. 

National  Gun  Foundry  of  Nanterre. — At  the  end  of 
1916  Mr.  Albert  Thomas,  Under-Secretary  of  State  for 
Ordnance,  and  Mr.  Claveille,  Director  of  Gun  Manu- 
facture, commissioned  the  author  at  the  expense  of 
the  State  to  lay  down  and  equip  the  works  at  Nanter- 
re, for  an  output  of  300  tons  of  synthetic  cast  iron 
per  day,  employing  derived  from  the  sector  of  the 
"Soeiete  d'Energie  Electrique  de  la  Region  Parisien- 
ne,"  whose  power-house  had  just  been  completed. 

The  electro-metallurgical  Avorks,  which  is  known  as 
the  National  Gun  Foundry  of  Nanterre  (Fonderio 
Nationale  d'Artillerie  de  Nanterre),  comprises  seven 
furnaces,  of  which  six  are  in  operation,  requiring  10,- 
000  kilowatts.  It  was  built  in  182  effective  working 
days,  with  the  wonderfully  active  and  energetic  help 
of  the  "Soeiete  Generale  d'Entreprises"  for  all  con- 
tract work.  It  was  put  into  operation  on  July  3, 
1917.  The  works,  which  was  designed  for  the  manu- 
facture of  synthetic  steely-iron  for  shell  manufacture, 
at  once  realised  its  industrial  purpose.  The  anticipated 
results  were,  indeed,  surpassed,  and  the  quality  of  the 
iron  was  very  greatly  appreciated  by  iron-founders 
on  account  of  its  uniformity  and  purity. 

The  consumption  of  materials  per  ton  of  pig 
for  the  1650  kilowatt  type  of  furnace  employed  Avas 
as  follows : 

Kilogrammes 

Steel  turnings   1133 

Coke   89.95 

Electrodes   6.1 

KiloAvatt  hours   815 

The  electro-metallurgical  Avorks.  Avas  connected  to 
the  Havre  Railway,  comprised  an  important  network 
of  sidings  intended  to  accommodate  trains  of  forty 


Avaguns  at  a  time.  The  area  occupied  is  15,000  square 
metres.  The  Avorks  itself  is  composed  of  three  sets  of 
buildings,  of  Avhicli  the  largest  consists  of  three  par- 
allel shops  each  of  the  same  length,  and  the  ar- 
rangement is  practically  the^  same  ,  as  at  Livet, 
Avhich  has  already  been  described.  At  Nan- 
terre, hoAvever,  the  electric  furnace  shops 
and  the  Avagon  unloading  shops  are  comb- 
ined and  furnished  AAdth  a  Avide-spanned  overhead 
crane,  Avhich  further  accelerates  working.  The  hand- 
ling arrangements  have  been  divided  into  two  sec- 
tions of  150  tons  per  day,  each  furnished  Avith  an 
overhead  electric  crane,  for  unloading  raAV  materials, 
Avith  an  electro-magnet  for  the  turnings  and  a  bucket 
grab  for  the  other  materials,  Avhile  in  the  furnace  shop 
there  is  an  overhead  crane  for  loading  the  pigs  on  to 
trucks.  The  stocks  of  steel  turnings  for  current  use 
are  stored  at  the  tAvo  ends  of  the  third  shop,  and  are 
the  electro-magnets  into  intermediate  hoppers  made 
of  ferro-concrete.  The  various  materials,  such  as  coke 
and  the  slag  constituents,  are  stored  in  the  centre  por- 
tion of  the  raAV  materials  shop.  They  are  crushed, 
after  unloading  from  the  Avagons,  and  hoisted  in  large 
reinforced  concrete  bucket-hoppers,  from  whence  they 
are  delivered  through  holes  in  the  bottoms  to  the 
trucks.  The  coke  employed  for  ear'burisation  goes 
from  the  crusher  to  a  rotary  fan  drier,  Avhich  reduces 
the  moisture  to  less  than  1  per  cent.  Tavo  bins  are 
always  in  use  for  holding  the  coke,  one  full  for  cur- 
rent manufacturing  purposes  and  the  other  in  process 
of  being  alternately  filled.  This  system  allows  of 
the  amount  of  fixed  carbon,  as  coke,  Avhich  is  in  course 
of  consumption,  being  accurately  known.  The  charge- 
mixing  shop  is  adjacent  to  the  raAv  material  storage 
sheds,  and  comprises  a  longitudinal  pit  in  which  run 
the  service  trucks.  These  are  raised  by  electric  hoists 
to  the  electric  furnace  platform,  each  hoist  serving  two 
furnaces. 

The  electric  furnaces  are  charged  by  the  wagons 
being  tipped  on  to  east  iron  travelling' bands,  AA^hieh 
take  the  material  to  the  electrodes.  The  furnaces 
are  built  in  line  at  a  distance  of  30  metres  apart  from 
centre  to  centre.  The  transformers  are  housed  in 
sheds  on  the  level  of  the  charging  platform.  The 
distributing  system  for  the  3-phase  5000-volts  electric 
current  consists  of  armoured  cables  carried  in  a  sub- 
terranean chamber  alongside  the  longitudinal  pit  in 
Avhich  the  Avagons  run,  so  tliat  the  man-holes  give  on 
to  the  side  of  the  pit.  Connection  Avith  incoming 
current  and  AAath  the  power  station,  is  by  means  of 
seven  armoured  cables  of  800  square  millimetres  in 
section,  of  AA^hich  one  serves  as  a  relay. 

The  electric  furnaces  are  controlled' from  a  control 
station  situated  betAA'een  each  pair  and  is  effected 
by  liand,  the  variations  being  slight.  The  arrange- 
ments for  loAvering  and  raising  the  electrodes  are  like- 
Avise  mechanical.  The  electric  furnaces  are  of  the 
Ch.  A.  Keller  monophase  type,  Avith  the  electrodes 
in  series. 

After  Avater  sprinkling,  the  stripping  of  the  pigs, 
still  attached  to  the  runners,  is  carried  out  by  means 
of  an  overhead  crane  and  a  2000-kirogramme  electro 
magnet.  The  entire  sow  and  pigs  are  raised  and  drop- 
ped in  the  space  between  the  furnaces,  the  impact 
breaking  them  into  separate  pieces;  the  electro-mag- 
net then  lifts  them  and  loads  them  on  to  Avagons  run- 
ning along  the  front  of  the  furnaces.  A  single  Avork- 
man  can  easily  strip  the  bed,  break  un  and  load  up 
the  150  tons  produced  daily  by  each  group  of  three 
furnaces. 
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The  manufacturiiij;  plant  proper  ends  with  a  shop 
where  the  electrodes  are  prepared,  ag'glomerated  in 
sets  of  four,  the  individual  rods  being  connected  with 
the  lead-in  piece  by  a  fused  joint.  The  blocks  so  form- 
ed are  taken  by  an  electric  hoist  to  the  smelting  shop, 
and  discharged  on  the  end  of  the  electric  furnace  plat- 
form, from  whence  they  run  on  rails  to  the  different 
furnaces. 

Another  set  of  buildings  contains  the  accessory 
plant,  filling  shops,  the  transformer  house  for  turn- 
ing three-phase  current  into  continuous  current,  the 
pumps  for  supplying  the  works  with  water,  stores, 
and  foremen's  offices,  etc.  The  plant  contains  a  very 
capacious  stock  pit  for  turnings,  150  metres  long  and 
served  by  an  overhead  electric  crane  carrying  an  elec- 
tro-magnet, the  wagons  running  beneath  the  crane. 
This  store  shed  can  hold  50,000  tons  of  steel  turnings. 
The  railway  alongside  of  it  is  connected  with  the  main 
lines  of  the  works  and  with  a  wharf  on  the  Seine  fur- 
nished with  an  electric  crane  similarly  equipped  with 
an  electro-magnet  to  unload  the  barges  containing  the 
steel  turnings,  which  are  collected  from  works  in  the 
vicinity.  It  also  serves  to  load  up  the  output.  The 
finished  iron  to  be  placed  in  the  stockyard  is  loaded 
up  on  wagons  bv  means  of  a  crane  running  along  the 
front  of  the  melting  shop.  All  these  arrangements 
have  given  excellent  results,  and  have  reduced  hand- 
ling to  a  minimum.  There  are  also  well  fitted  labor- 
atories and  a  medical  service  connected  with  the 
works. 

Labour. — Labour  was  supplied  by  prisoners  of  war 
and  by  mobilised  workmen,  who  are  boarded  and 
lodged  by  the  works,  which  has  put  up  for  this  pur- 
pose a  number  of  huts,  dormitories,  and  canteens. 

In  order  to  provide  for  future  urgent  needs  the 
power  supply  of  the  electro-metallurgical  works  at 
Nanterre  has  been  increased  to  15,000  kilowatts,  to  be 
used  in  the  nine  monophase  1560  kilowatt  furnaces 
housed  in  a  melting  shop  175  metres  in  length. 

The  Limoges  Works.  —  Simultaneously  with  the 
undertakings  created  at  Livet,  the  Keller  Leleux  Com- 
pany, in  co-operation  with  the  Societe  Generale  d'Bn- 
treprises,  established  a  works  for  the  manufacture  of 
svnthetic  cast  iron,  the  power  supply  being  the  sur- 
plus energy  developed  at  the  Eymoutiers  Hydro-Elec- 
tric Works,  belonging  to  the  Departmental  Railway 
Company  of  Haute-Vienne. 

The  electric  furnace,  which  is  one  of  a  1000  kilo- 
watts, was  worked  in  1916  in  parallel  with  the  tram- 
way system,  practice  having  shown  that  this  arrange- 
ment is  advantageous.  ■ 

Villefranche  Works. — A  similar  plant,  the  power 
capacity  of  which  is  2000  kilowatts,  has  been  laid  down 
by  the  Keller  Leleux  Company  at  Villefranche,  to 
use  the  surplus  power  developed  by  the  Midi  Com- 
pany on  its  line  from  Perpignan  to  Bourg-Madame. 
This  works  has  only  just  been  eompleteed. 

It  is  incontestable  that  the  war  has  stimulated  ex- 
tremely rapid  development  of  the  manufacture  of 
synthetic  cast  iron  owing  to  the  abundance  of  steel 
turnings  and  the  practical  difficulties  of  using  them 
before  1916,  with  the  result  that  a  considerable  quan- 
tity of  French  steel  turnings  used  to  be  exported, 
chiefly  to  Italy  and  Spain.  Since  that  time  blast- 
furnaces have  become  large  consumers,  and  the  prob- 
lem of  what  is  their  best  mode  of  utilisation — either 
in  the  blast-furnace  or  in  the  electric  furnace — now 
deserves  fiirther  investigation.  Questions  of  trans- 
port now  play  so  considerable  a  part,  that  in  this  as 


in  all  other  cases  it  is  necessary  carefully  to  determine 
from  time  to  time  which  is,  nationally,  the  most  econ- 
omic method  of  using  them.  Whichever  way  the  ques- 
tion may  be  decided  there  is  no  doubt  that  a  recar- 
burising  fusion  by  electric  power  derived  from  water- 
falls constitutes  the  most  economical  mode  of  utilising 
such  turnings,  in  so  far  as  it  involves  a  complete  econ- 
omy of  coal.  It  is  therefore  towards  electrical  furn- 
aces supplied  by  water  power  that  we  must  look  for 
the  utilisation  of  steel  turnings,  although  the  post-war 
conditions  may  modify  the  existing  situation.  The 
possibilities  connected  with  the  manufacture  of  syn- 
thetic dephosphorised  iron  must  depend  in  the  first 
place  on  the  supply  of  steel  turnings,  but  ultimately 
on  the  difference  between  the  co.st  of  coal  and  the  cost 
of  developing  water-power.  The  whole  of  the  con- 
ditions will  have  to  be  reviewed  later,  when  war  con- 
ditions have  yielded  to  conditions  of  normal  equilib- 
rium, but  respecting  which,  for  the  moment,  all  fore- 
casts are  at  present  speculative.  It  will  be  seen  none 
the  le.ss  that  synthetic  cast  iron  has  filled  a  useful 
gap  in  the  production  of  pure  iron  and  has  rendered 
valuable  help  to  the  cause  of  National  Defence. 


BOOK  REVIEW. 

MINERALOGY,  by  F.  H.  Hatch,  Firth  Edition  Revis- 
ed, with  124  illustrations,  7  ins.  by  5  ins.  Boards, 
258  pages  with  index  and  tables.  Six  shillings 
net.    Sir  Isaac  Pitman  &  Sons,  London. 

This  work  by  Dr.  Hatch,  past-President  of  the  In- 
stitution of  Mining  and  Metallurgy,  and  well-known 
as  an  authority  on  petrology  and  the  geology  of  ores, 
was  first  issued  in  1892,  and  has  been  reprinted  three 
times,  without  revision.  The  present  edition  is  re- 
written and  enlarged,  but  Dr.  Hatch  in  the  preface 
states  he  has  been  careful  to  retain  the  essential  feat- 
ures of  its  original  arrangement.  New  features  in 
the  edition  are  tables  of  specific  gravity  and  the  re- 
fractive indices  of  the  more  important  minerals,  which 
will  be  found  useful  for  those  engaged  in  mineral  se- 
paration and  microscopic  work.  In  the  reference  to 
iron  ores  there  is,  probably  through  inadvertence,  no 
mention  of  the  hematite  deposits  of  Wabana,  New- 
foundland, nor  to  any  of  the  Canadian  occurrences, 
except  as  these  may  be  included  in  the  references  to 
the  Lake  Superior  District. 


STEEL  INDUSTRY  PLANS  FOR  B.  C. 

Establishment  of  a  scrap  and  open-hearth  furnace 
at  Vancouver  is  proposed  by  the  Department  of  In- 
dustries of  British  Columbia.  The  expenditure  of 
approximately  $500,000  would  be  involved.  The  com- 
mittee dealing  with  the  matter  includes  Major  -J.  H. 
Martyn,  Nichol  Thompson  and  J.  H.  ]\lcVety  of  Van- 
couver. It  is  the  intention  of  the  committee  to  have 
•full  regard  for  the  rights  of  vested  interests,  but  the 
members  think  it  is  possible  to  unite  all  these  interests 
under  a  common  scheme  in  so  far  as  essential  equip- 
ment is  concerned.  The  scheme  will  mean  the  utiliza- 
tion of  all  scrap  and  will  mean  ultimately,  if  success- 
ful, the  establishment  of  a  steel  mill  for  the  modern 
treatment  of  ore.  The  present  scheme  will  include 
the  manufacture  of  angles,  round  and  half  round, 
squares,  bolts,  spikes,  nuts,  rivets,  chains,  and  other 
material  of  a  similar  nature. 
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The  Low-Grade  Ores  of  Ontario 

Successful  Beneficiation  of  Masabi  Range  Ores  of 
Similar  Character,  suggests  Similar  Possibilities 
in  Ontario. 

By  J.  J.  O'CONNOR,  Port  Arthur,  Ont. 


The  successful  development  on  a  commercial  scale, 
of  Canada's  enormous  reserves  of  low  grade  iron  ore, 
situated  mainly  in  Northern  and  North  Western  On- 
tario, would  do  more  to  place  this  country  on  a  sound, 
independent  economic  basis,  than  any  project  looking 
to  production,  that  could  be  undertaken. 

Pew  Canadians  realise  the  enormous  wealth  in  iron 
ore  lying  dormant  and  undeveloped  within  our  borders. 
Most  of  them  believe  that  we  are  without  sources  of 
supply,  of  this  most  necessary  basic  metal.  They  are 
not  blameable  for  this  opinion,  so  generally  held,  but 
feel  that  they  are  justified  in  holding  it,  in  face  of  the 
fact  that  we  now  import  96  per  cent  of  the  iron  ore 
used  in  Canadian  blast  furnaces,  and  in  addition,  im- 
port upwards  of  100,000  tons  of  pig  iron,  and  about 
$175,000,000  worth  of  iron  and  steel  products  annually. 

During  the  past  five  years  railway  maintenance  has 
been  at  the  lowest  ebb,  railway  construction  practical- 
ly nil,  and  all  other  forms  of  constructive  development, 
almost  at  a  standstill.  We  now  find  ourselves  in  the 
midst  of  a  period  of  readjustment,  and  reconstruction, 
when  these  arrears  of  construction  work  must  be 
caught  up.  With  an  immense  mileage  of  railway  im- 
provements to  make,  and  railway  extensions  to  be 
constructed.  Steel  ships  to  be  built  as  a  necessary 
complement  to  our  government  owned  railways,  in 
pursuance  of  the  adopted  policy  of  a  government  own- 
ed merchant  marine,  for  the  expansion  of  Canada's 
^oi'f>;o-,i  trade.  With  all  other  industrial  lines  to  be 
developed  and  expanded,  to  enable  Canada  to  pay  its 
enormous  Avar  debt.  There  has  never  been  a  time  in 
the  history  of  this  country,  when  the  maximum  of 
nos'^'bilities  were  as  great  as  they  are  today,  never 
has  been  a  time  when  we  were  so  much  in  need  of  our 
latent  mineral  wealth,  as  we  are  at  present. 

With  14.000  miles  of  railway  on  our  hands,  and 
more  to  follow,  with  traffic  to  find  for  this  enormous 
mlleasre,  for  its  maintenance  and  necessary  extensions, 
together  Avith  other  industrial  needs,  it  would  seem 
to  be  a  fitting  time  for  the  government  to  come  to  the 
aid  of  the  iron  ore  industry,  in  a  practical  way,  and 
make  Canada  independent,  instead  of  practically  de- 
pendent, on  foreign  ores,  as  she  is  today. 

At  this  time,  when  the  Canadian  dollar  has  lost  a 
considerable  portion  of  its  face  value,  through  over 
purchasing  abroad,  the  logical  course  is  to  turn  to 
our  own  resources,  and  make  of  them,  assets  in  fact. 
No  natural  wealth  can  be  considered  an  asset  until 
it  is  developed. 

Instead  of  importing  over  two  million  tons  of  iron 
ore  annualh^  develop  our  own  ore.  heln  stabilize  ex- 
r-hance.  and  bring  the  Canadian  dollar  back  where  it 
should  be. 

One  of  the  greatest  factors  in  retarding  the  develop- 
ment of  Canadian  ores,  is  the  easv  accessibility  of  Unit- 
ed States,  Lake  Superior  ores.  Furnace  men  are  able 
to  import  these  high  grade  ores  free  of  duty,  at  low 
freight  rates,  and  consequently  have  paid  no  attention 
to  our  own  ores. 


Canadian  blast  furnaces  have  ben  subsidized  to  the 
extent  of  $17,000,000,  they  have  been  placed  on  a 
sound  basis  at  the  expense  of  the  neglect  of  our  own 
ores.  It  is  not  reasonable  to  expect  them  to  turn  to 
the  use  of  ores  that  must  be  beneficiated  in  some  form, 
while  other  ores  are  so  freely  open  to  them. 

That  we  have  immense  deposits  of  low  grade  bene- 
ficiable  ores,  has  been  amply  proven.  Particulars  of 
the  location,  quality,  extent,  and  amount  of  develop- 
ment that  has  been  done  on  them,  has  already  appear- 
ed in  these  columns. 

The  twenty-eighth  annual  report  of  the  Ontario 
Bureau  of  Mines,  1919,  just  issued,  says,  on  pages  31- 
32,  "The  fact  that  most  of  the  iron  ore  mined  in  On- 
tario requires  beneficiation  before  smelting  has  un- 
doubtedly retarded  the  development  of  iron  mining 
in  the  Province.  There  are  very  large  reserves  of  ore 
in  the  northern  and  northwestern  regions,  but  so  far 
as  the  character  of  the  deposits  has  been  revealed,  they 
are  in  the  main  low  in  metallic  contents,  and  in  some 
cases  carry  on  objectionable  proportion  of  sulphur." 
"Many  of  these  deposits  are  contained  in  ranges  of 
banded  ore,  composed  principally  of  magnetite,  but 
frequently  carrying  hematite  as  well.  In  these  layers 
iron  ore  alternates  with  layers  of  silica  or  jasper,  such 
layers  varying  in  thickness  from  that  of  leaves  in  a 
book,  to  a  foot  or  several  feet.  The  intermixture  of 
iron  and  silica  being  intimate,  fine  grinding  is  neces- 
sary before  any  method  of  magnetic  concentration  can 
be  employed,  and  complete  separation  betAveen  the 
particles  of  ore  and  those  of  silica  is  difficult." 

Much  time,  and  a  very  large  expenditure  of  money 
has  been  made  on  the  Masabi  range  in  Minnesota,  in 
perfecting  processes  for  the  beneficiating  of  ores  sim- 
ilar to  our  own.  These  processes  have  been  brought 
to  such  a  state  of  perfection,  in  their  experimental 
plant  in  Duluth,  by  the  Masabi  Iron  Company,  that 
they  are  amply  satisfied  that  they  now  have  commer- 
cial success  within  their  grasp. 

Their  plans  are  all  complete,  the  money  has  been 
paid  in,  and  construction  is  about  to  begin  on '  their 
ncAV  plant  at  Argo,  Minn.  The  original  unit  will  en- 
tail an  expenditure  of  $3,000,000.  The  new  plant  is  to 
be  constructed  of  steel  concrete  and  Avood.  The  first 
unit  Avill  have  a  capacity  of  treating  3,000  to  4,000  tons 
per  day.  Other  units  Avill  be  added  as  circumstances 
dictate. 

The  equipment  will  consist  of  crushers,  ball  mills, 
magnetic  separators,  sintering  plant,  etc. 

Their  product  Avill  be  in  the  nature  of  a  clinker, 
Avhich  is  produced  after  the  separation  of  the  ore  from 
the  rock,  by  the  sintering  process.  They  are  now  ex- 
perimenting Avith  peat  to  be  used  in  sintering.  The 
product  may  be  described  as  a  clinker  of  high  grade 
ore,  free  from  moisture  and  all  deleterious  elements, 
very  porous.  The  desirability  of  the  product  has  been 
established  by  the  preliminary  tests,  folloAving  the 
operation  of  the  experimental  plant  in  Duluth.  They 
put  three-quarters  of  a  million  dollars  into  the  ex- 
perimental stage  of  their  enterprise,  standing  to  lose 
it  all,  or  make  good. 
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ir  .shrewd  iron  opertit ors,  on  the  riehest  iron  riinge 
micler  development,  in  the  vorld  today,  cun  make  sucli 
liuge  expenditures  for  the  beneficiating  of  low  grade 
ores,  it  means  that  they  have  sufficient  vision  to  pre- 
pare for  a  future  that  is  certain  to  come,  when  higli 
ofrade  ores  will  be  diminishing.  They  cannot  last  for 
ever  at  the  present  rate  of  fifty  or  sixty  million  tons 
per  year. 

Between  10  per  cent  and  15  per  cent  of  the  iron  ore 
used  in  the  United  States  today,  is  beneficiated.  All 
of  the  New  York  and  Pennsylvania  ores  undergo  some 
treatment  before  smelting. 

The  enterprise  and  foresight  shown  by  operators 
on  the  Masabi  range  in  improving  the  grade  of  theii' 
ores,  is  increasing  yearly,  every  season  shows  an  in- 
crease in  tonnage  of  beneficiated  ores,  over  the  pre- 
ceeding  one. 

With  this  example  before  Canada,  why  should  not 
something  be  done  along  the  same  lines  for  the  develop- 
ment of  our  own  iron? 

Our  ores  in  the  main,  lend  themselves  to  beneficia- 
tion  and  much  more  readily  than  the  ores  to  be  treat- 
ed by  the  plant  mentioned  above. 

The  Bureau  of  Mines  report  above  referred  to,  says 
"Undoubtedly  the  iron  ore  deposits  of  Ontario  will 
be  called  upon,  and  it  may  be  at  no  distant  date." 
With  this  authoritative  statement,  some  measures  of 
aid  should  be  undertaken  by  the  Government  of  the 
Province,  aided  by  the  Federal  authorities  to  bring 
about  the  early  exploitation  of  this  natural  resource. 

The  Province  should  undertake  tlie  dianiond  drilling 
of  the  various  ranges,  to  be  recouped  for  its  expendit- 
ure, where  merchantable,  or  beneficial)le  ores  are  locat- 
ed, contingent  on  expending  the  money  so  repaid,  in 
further  drilling  on  another  range,  and  so  on,  until  the 
whole  of  the  ranges  wei-e  gone  over.  If  they  would 
undertake  to  do  this  an  experimental  plant  would  be 
erected  in  this  district,  that  would  demonstrate  the 
feasibility  of  creatine:,  not  only  an  iron  ore  industr\-, 
but  a  steel  plant,  rail  mill,  by-product  plant,  and  all 
the  subsidiaries  that  go  with  an  iron  and  steel  enter- 
prise. 

The  railway  mileage  to  be  maintained,  and  the  mile- 
age to  be  built  in  the  future,  will  be  greater  west  of 
the  Great  Lakes,  than  in  the  east.  This  means  at 
least  .^1.50  per  ton  on  steel  rails,  in  favour  of  this 
point,  as  ;igainst  any  |)oint  east  of  here. 

This  form  of  government  aid  should  not  occasion 
fear  on  the  part  of  the  piililic  that  that  any  one  man, 
'rroup  of  men.  or  ;inv  one  community  would  be  the 
sole  beneficiaries  of  the  aid  given,  its  benefits  would 
be  felt  from  coast  to  coast,  no  one  section  of  the  peo- 
ple would  be  so  directly  benefitted  as  the  agricult- 
urists. It  implies  the  continuous  flow  of  freight  traf- 
fic. Prosperous  communities  would  be  built  up,  en- 
larging and  bettering  the  farmer "s  market.  More, 
>'nd  cheaper  agricultural  implements  would  be  manu- 
factured in  Canada,  leading  to  n  solution  of  the  tariff 
problems  of  the  pi-esent. 

The  Federal  government  could  give  substantial  aid 
to  a  beneficiating  plant,  without  the  expenditure  of 
one  dollar  by  admitting  the  heavy  and  expensive 
machinery  necessary  in  such  a  plant,  free  of  duty. 

This  is  a  concrete  and  feasible  proposition,  easy  of 
accomplishments,  that  would  demonstrate  Canada's 
ability  to  stand  on  its  own  feet,  in  the  matter  of  iron 
oi'c  requirements. 


Proposal  to  Establish  a  Testing  Plant  at  Port  Arthur 
to  Demonstrate  Feasibility  of  Concentration  and  Bene- 
ficiation  of  lean  iron-ores  of  Port  Arthur  District. 

Mr.  J.  I).  Gilchrist,  of  Denver,  Col.  has  spent  the 
past  fortnight  at  the  head  of  the  lakes,  in  an  endeav- 
our to  establish  an  iron  ore  testing  plant,  to  try  out 
on  a  commercial  scale,  what  he  has  accomplished  in 
the  way  of  benef iciation,  in  the  laboratory. 

Mr.  Gilchrist's  first  visit  to  these  ir-on  ranges  was 
made  in  15)01.  At  that  time  he  realized  that,  in  the 
main,  they  were  of  too  low  grade  to  be  in  demanfl  at 
that  period.  However,  his  examinations,  made  with 
great  care,  convinced  him  that  they  would  certainly  be 
in  demand  at  no  distant  day.  Ten  years  later  he 
spent  a  considerable  time  in  again  going  over  them, 
and  was  more  than  ever  of  the  opinion  that  their  time 
was  fast  approaching.  Meantime,  he  was  devoting  his 
energies  to  devising  methods  for  their  concentration, 
and  beneficiation,  so  as  to  render  them  commercially 
available. 

lie  spent  two  months  in  the  Summer  of  1919,  in 
sam])ling,  and  investigating  various  ranges  in  the  Port 
Arthur  district.  He  took  large  samples  of  the  ore  to 
his  laboratory  at  Denver,  and  subjected  to  the  most 
critical  tests  in  concentration,  and  achieved  results 
that  convince  him,  that  the  time  has  come  when  these 
ores  can  be  operated  on  a  profitable  basis,  and  a  suc- 
cessful iron  ore  industry  established  here. 

Mr.  Gilchrist  addressed  several  meetings  of  the  city 
Councils,  and  Boards  of  Trade,  of  Port  Arthur  and 
Fort  William,  and  exhibited  numerous  samples  of  con- 
centrations obtained  by  him.  These  samples  carried 
the  assays  of  the  ore  in  its  natural  state,  together  witli 
assays  of  the  concentrations,  both  heads  and  tails. 
He  has  demonstrated  to  his  own  satisfaction,  that  con- 
centrations of  55  per  cent  iron  content,  is  easily  ob- 
tainable without  very  fine  grinding,  20  mesh  being 
the  finest. 

His  ])roposal  is,  that  the  citizens  of  Port  Arthur, 
and  Fort  William  raise  a  fund  of  $40,000  for  the  i)ur- 
pose  of  erecting,  equipping  and  operating  a  testinsr 
plant  hei'e,  and  for  securing  leases  on  iron  lands.  This 
"pilot  plant"  would  demonstrate  on  a  commercial 
scale,  the  feasibility  of  his  process,  and  place  his  claims 
beyond  doubt.  When  this  demonstration  has  been 
carried  to  a  successful  point,  the  plant  would  be  scrap- 
ped, and  a  eomj)any  formed  with  a  large  capital,  for 
tlie  purpose  of  building  a  steel  plant,  by-product  plant, 
and  all  subsidiaries  that  are  common  to  such  an  enter- 
prise. The  subscribers  to  the  original  f^nd  to  be  taken 
in,  on  an  equitable  basis,  in  the  company  to  be  formed. 

The  Ontario  government  is  to  be  asked,  by  way  of 
aid  tf)  the  industry,  to  diamond  drill  selected  i-anges. 
Where  merchantable,  or  beneficiable  ores  are  located 
by  the  drills  the  government  is  to  be  recouped  for  their 
outlay,  conditional  on  their  expending  the  mone--, 
so  repaid,  in  further  drilling,  until  the  re(piisite  amount 
of  drilling  has  been  done.  The  PYderal  Government 
will  be  asked  to  ])ei'mit  the  free  entry  of  all  necessary 
machinery,  used  in  the  testing  ])lant,  and  in  the  con- 
templated steel  industry.  Most  of  the  machinery  used 
will  be  of  a  very  heavy  character,  much  of  which  is 
not  now  manufactured  in  Canada.  In  this  maniu>r. 
liotli  goverinnents  will  be  able  to  render  substantial 
aid,  without  the  expenditure  of  public  funds,  or.  at 
least,  of  a  minimum  sum. 

This  proposal  has  met  with  a  very  favourable  recep- 
tion from  the  citizens.  It  is  now  in  the  liands  of  a 
committee,  composed  of  citizens  of  the  two  cities,,  who 
are  formulating  plans  for  carrying  it  through.    It  is 
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believed  that  local  people  will  demonstrate  their  faith 
in  our  local  ores,  by  Investing  in  this  enterprise,  and 
that  it  will  mark  the  begining  of  great  iron  ore,  and 
steel  industries. 

There  is  ample  precedent  for  such  a  Ijeginning.  With 
the  experience  of  the  Mesabi  Iron  C^ompany,  in  their 
test-plant  at  Duluth,  operated  for  a  year,  with  such 
success  that  it  warrants  them  in  undertaking  the  huge 
expenditure  in  a  plant  to  handle  from  3000  to  4000 
tons  of  ore  daily,  now  underway,  at  Argo,  Minn.,  on 
the  eastern  Mesaba  range.  The  ores  of  the  eastern 
Mesaba  do  not  land  .themselves  so  readily  to  benefieia- 
tion,  as  our  local  ores.  The  former  have  to  be  ground 
to  a  fineness  of  200  mesh.  It  is  in  the  fine  grinding 
that  a  large  part  of  the  cost  of  treatment  is  incurred. 

Mr.  Gilchrist  has  had  years  of  experience  on  the 
iron  ranges  of  Michigan  and  Minnesota.  ^ 


PERSONAL. 

Mr.  Norman  M.  Campbell  has  resigned  his  position 
as  General  Sales  Manager  of  the  Canadian  Ingersoll- 
Rand  Co.,  and  as  a  director  of  that  Company,  to  take 
the  position  of  Managing  Director  of  the  General  Com- 
bustion Company,  of  Montreal.  Mr.  Campbell  joined 
the  staff  of  the  Canadian  Ingersoll-Rand  Company  in 
1900,  as  Manager  of  the  Toronto  Branch,  and  was 
later  appointed  i)i  charge  of  the  Montreal  office.  Since 
1910,  Mr.  Campbell  has  filled  the  position  of  General 
Sales  Manager  of  the  Company,  and  during  his  in- 
cumbency saw  the  Canadian  Ingersoll-Rand  grow 
from  quite  small  beginnings  to  its  present  position  as 
a  large  manufacturer  and  distributor  of  mining  mach- 
inery. 


I*iiAHmi  Niw»»Anii  iciivici  Phbto 


Mr.  Norman  M.  Campbell. 

The  General  Combustion  Company  was  recently  in- 
corporated in  Canada,  and  in  Britain,  to  introduce 
in  these  countries  the  "Oilgas"  furnace,  for  heat-  treat- 
ment, annealing,  forging,  etc.,  under  the  Sldovsky 
patents. 

Mr.  Campbell  is  an  associate  member  of  the  Engin- 
eering Institute  of  Canada,  a  member  of  the  Cana- 
dian Mining  Institute,  and  a  B.Sc  of  McGill  Uni- 
versity. During  the  construction  of  the  Dominion 
Iron  and  Steel  Company's  plant  in  Sydney,  Mr.  Camp- 
bell was  assistant  engineer  in  the  Avaterworks  depart- 
ment. 


Company  Notes 

ANNUAL  MEETING  OF  DOM.  FOUNDRIES  AND 
STEEL  CO.,  HAMILTON. 

No  action  was  taken  ou  dividends  nor  Avas  there  any 
discussion  as  to  the  sale  of  the  company  at  the  annual 
meeting  of  the  Dominion  Foundries  and  Steel  Com- 
pany, held  at  Hamilton,  Ont.,  on  March  10th.  Ac- 
cording to  the  statement  presented  the  earnings  for 
the  year  were  $634,000  and  the  prospects  for  the  com- 
ing year  were  stated  to  be  very  bright.  To  meet  the 
anticipated  business  additions  are  being  made  to  the 
])lant  and  there  are  many  orders  on  hand  to  go  on 
with.  C.  W.  Sherman  was  elected  president  and  A. 
G.  Wright  secretary. 

The  financial  report  showed  that  the  company  has 
$12,000  in  cash,  a  plant  valued  at  $2,000,000  but  Avhich 
could  not  be  replaced  for  nearly  doulile  that  amount, 
and  $651,000  in  its  investment  fund.  There  is  no  bond- 
ed indebtedness  and  after  deducting  $57,600,  eqiial  to 
eight  per  cent  lon  the  outstanding  preferred  stock,  a  bal- 
ance of  $596,400  remained,  equal  to  approximately  24 
per  cent  on  the  common  stock.  During  the  past  year 
dividends  totalling  15  per  cent  were  paid  on  the  common 
stock. 

It  was  stated  at  the  meeting  that  the  company  owns 
the  entire  capital  stock  of  the  Adirondack  Steel  Com- 
pany. The  company's  plant,  which  is  situated  at  Al- 
bany, N.  Y.  is  under  construction  and  is  expected  to  be 
in  operation  in  June  next.  Before  the  end  of  the  pres- 
ent year  the  large  new  plate  mill  being  constructed  at 
Hamilton  should  be  in  operation. 


1919  REPORT  OF  NOVA  RCOTTA.  STEEL  AND  COAL 
COMPANY. 


Some  of  the  main  compMrisons  between  the  opera- 
tions of  1919  and  the  previous  vears  are  as  follows: 


1917 

1918 

1919 

Tons 

Tons 

Tons 

Coal  mined  

5S0.310 

502.0 

550  965 

Coke  made  

106.617 

110.829 

45.462 

Limestone  quarried  

76.659 

77.162 

33.410 

Dolomite  quarried  

6,573 

7.827 

2.187 

Pig  iron  made  

86.153 

92.174 

35  676 

Steel  ingots  made  

127.808 

129.796 

58.238 

Steel  ino'ots  cogg'ed  

122.745 

12.5.161 

54.645 

Steel  billets  re-rolled  

122,869 

104.753 

44.468 

Total  shinments  of  finished 

steel,  forgings,  etc.,  from 

New  Glasgow   

101,609 

93.343 

44  051 

The  volume  of  busijiess  Avas  smaller,  being  in  1919 
$6,889,941  compared  Avith  $11,525,779  in  1918.  At  the 
Dresent  time  the  company  reports  more  orders  on  hand 
tlif'n  at  any  time  since  the  end  of  1918. 


The  consolidated  balance  sheet  of  the  Companv 
and  i+s  subsidiaries  .shoAved  combined  -orofits  for  1919 
of  $2  193,304  compared  Avith  $3,535,525  in  1918.  Net 
earniiip's  after  paA'ing  bond  interest  and  preference 
stoek  dividends,  leave  an  amount  equal  to  six  per  cent 
on  the  common  stock.  Total  assets  are  reported  of 
$35,714,907.  comparing  with  $35,288,917  at  the  end  of 
1918.  shoAvi]]g  a  gain  in  assets,  after  pavment  of  all 
fi^ed  charges  and  common  stock  dividend  of  $426,000. 

The  suniluft  carried  forAvard  totalled  $2,726,461,  com- 
pared with  $2,616,584  at  the  beginning  of  1919. 

While  the  earnings  are  sharply  loAver  than  those 
of  1918,  the  results  of  operations  for  1919  must 
be  .regarded  as  highly   satisfactory   in   vieAv   of  a 
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I'cdiu^t ion  ill  turnover  of  almost  five  iiiillioii  (lollfirs 
when  compared  with  1918,  and  in  consideration  of  tin- 
fact  that  during?  the  first  seven  months  of  the  year  the 
demand  for  iron  and  steel  would  not  permit  of  opera- 
tion of  the  blast  furnace  and  open-hearths  at  Sydney 
Mines,  and  that  the  demand  for  coal  did  not  revive 
until  the  Autumn  of  1919. 

From  an  operating  point,  the  year  was  one  of  little 
demand,  and  enforced  reduction  of  production.  Under 
these  conditions,  the  performance  of  the  Company  in 
earning  sufficient  to  pay  the  fixed  charges  and  bond 
interest,  plus.six  per  cent  on  the  ordinary  stock,  and 
in  increasing  the  gross  assets  by  almost  $500,000,  in- 
dicates that  with  the  existing  brisk  demand  for  all 
the  products  which  the  Company  and  its  subsidiaries 
manufacture  and  produce,  both  coal,  iron  and  steel 
products  and  cars,  the  earnings  of  1920  should  ap- 
proach those  of  1918. 


DOMINION  IRON  &  STEEL  COMPANY'S  WARE- 
HOUSE DESTROYED  BY  FIRE. 

The  electrical  warehouse  of  the  Dominion  Iron  and 
Steel  Company  was  destroyed  by  fire  on  the  7th  March, 
during  a  heavy  gale.  The  loss  is  serious  inasmuch 
as  electrical  materials  are  hard  to  replace  at  this  time. 
The  loss  is  estimated  at  $100,000,  fully  covered  by  in- 
surance. 


DOMINION  STEEL  COMPANY  RE-OPEN  BAR  MILL 

The  Dominion  Steel  Company  is  re-starting  the  Rod 
and  Bar  Mill,  which  has  been  idle  for  some  time  owing 
to  scarcity  of  orders.  Sufficient  domestic  orders  have 
noAV  been  received  to  justify  the  mill  in  starting  work 
again. 

The  7,r)00-ton  rail  order  for  the  Roumanian  Govern- 
ment is  completed,  and  as  no  further  orders  have  been 
booked,  the  rail-mill  will  be  closed  temporarily 

The  Bessemer  converters,  which  has  not  been  in  use 
for  a  number  of  months,  are  being  re-lined,  and  the 
repairs  will  occupy  about  tw^o  months. 

The  16"  commercial  mill,  which  has  been  operating 
on  single  shift  for  a  number  of  weeks,  is  being  double- 
shifted. 

The  nail  and  wire  mills  are  working  to  capacity. 


Early  on  Sunday  morning,  Feb.  29th,  fire,  caused  by 
hot  cinders  destroyed  the  structural  steel  plant  of  the 
Reid  and  Brown  foundry  at  63  Esplanade  street,  To- 
ronto, causing  damage  estimated  at  $50,000.  The  blaze 
broke  out  at  5.55  and  the  building  was  almost  totally  de- 
stroyed in  three-quarters  'Of  an  hour.  Hugh  S.  Reid, 
Secretary-Treasurer  of  the  company  had  just  returned 
from  a  trip  to  New  York.  He  estimated  that  the  dam- 
age to  tlie  building  Avould  be  $30,000,  and  to  the  contents 
$20,000,  all  of  which  is  covered  by  insurance,  Mr.  Reid 
stated  that  the  firm  would  re-build  at  once. 


The  death  took  place  in  Woodstock  Ont.,  on  March 
1st,  of  Thomas  C.  Stewart,  one  of  the  best  known  busi- 
ness men  in  Ontario  and  for  many  years  mechanical 
superintendent  and  travelling  representative  of  the 
James  Stewart  Manufacturing  Company  of  Wood- 
stock, manufacturers  of  stoves  and  ranges.  Deceased 
was  born  in  Hamilton,  76  years  ago  and  was  a  son  of 
the  late  -Tames  Stewart,  who  founded  the  Stewart  stove 
business  in  Hamilton,  in  1845.  He  went  to  Wood- 
stock 28  years  ago. 


NEW  MONTREAL  SALES  OFFICE. 

Tlie  Engineering  and  Machine  Works  of  ('anada. 
Limited,  St.  ('atharines,  Ont.,  owing  to  the  rapiflly  in- 
creasing demand  for  their  products  consisting  of  boil- 
ers of  all  types,  horizontal,  vertical,  locomotive  and 
marine,  tanks,  plate  work  of  all  descriptions,  etc.,  and 
particularly  in  connection  with  their  recent  and  very 
successful  venture,  the  manufacture  in  Canada  of  the 
Keystone  Ligiit  Traction  Excavator,  Model  4,  have 
found  it  necessary  to  open  another  Eastern  Sales  Office 
in  the  Bii-ks'  Building,  Montreal,  where  inquiries  can 
be  more  quickly  and  satisfactorily  handled.  This  is 
in  addition  to  their  Sales  Office  in  the  Sun  Life  Bldg., 
Sherbrooke,  Que. 


NEW  TRACTOR  CO.  FOR  CANADIAN  FIELD. 

Group  of  Montreal  and  Toronto  Industrial  Interests 
Form  Company  for  the  Manufacture  of  Chase 
Tractors  in  Canada. 

Toronto  will  be  the  head(iuarters  of  another  large 
Canadian  industrial  organization,  as  a  result  of  the 
formation  by  leading  financial  and  industrial  interests 
of  the  Chase  Tractors  Corporation,  ijimited. 

It  is  reported  that  the  company  has  taken  over  the 
business  throughout  Canada  of  the  Chase  Motor  Truck 
Co.,  of  Syracuse,  N.  Y.  The  company  has  also  se- 
cured a  large  plant  adjoining  the  Canadian  National 
Exhibition  grounds,  in  Toronto,  which  Avill  give  it 
facilities  on  the  main  lines  of  the  Canadian  Pacific 
and  Grand  Trunk  Railways. 

The  Chase  tractor  has  established  for  itself  a  re- 
putation of  being  one  of  the  most  successful  machines 
of  its  kind  in  the  world  and  it  is  the  intention  to  manu- 
facture tractors  at  the  Canadian  plant  for  the  require- 
ments not  only  of  the  Canadian  market,  but  also  for 
all  parts  of  the  British  Empire. 

The  new  company  will  have  a  capital  stock  of  $1,- 
000,000  8  per  cent,  cumulative  preference  stock,  of 
wliicli  $750,000  will  be  issued  at  present,  and  $1,000,- 
000  of  common  stock,  all  of  which  is  now  issued.  The 
Montreal  and  Toronto  groups  who  are  connected  with 
the  new  company,  include  R.  J.  Cluff,  president :  T. 
P.  Birchall,  vice-president ;  W.  J.  Cluff,  vice-president ; 
James  Whalen,  Senator  Curry,  R.  "SI.  Wolvin  and  J.  W. 
Norcross. 

The  management  of  the  new  company  Avill  be  in 
the  hands  of  the  Cluff  brothers,  both  of  whom  have 
been  indentified  with  the  management  and  operation 
of  several  successful  manufacturing  concerns,  among 
their  biggest  undertakings  being  the  Gait  Brass  Com- 
pany and  the  Cluff  Ammunition  Company. 

It  will  be  the  policy  of  the  company  to  manufacture 
its  tractors  from  the  highest  grade  of  materials  ob- 
tainable, irrespective  of  cost.  This  policy  does  not 
allow  of  as  large  a  profit  on  each  individual  machine 
manufactured,  but  the  company  will  undoubtedly  de- 
rive the  benefit  in  the  long  i*un,  by  establishing  a 
record  for  the  Chase  tractor  and  at  the  same  time 
making  a  satisfactory  profit.  This  tractor  has  al- 
ready been  successfully  manufactured  in  the  United 
States  and  it  is  stated  that  the  Canadian  Company  al- 
ready has  oi'ders  on  hand  sufficient  to  take  care  of 
its  entire  output  for  several  months. 


The  Central  F'oundry  Company  has  commenced 
operations  at  Georgetown,  Ont.,  with  a  staff  of  twenty 
men.  The  President  is  A.  L.  Wynston  and  the  Sec- 
retary-Treasurer, E.  J.  Selford. 
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The  Annual  Meeting  of  the  Canadian  Mining  Institute 

Toronto,  March  8th  to  lOth,  1920 

Matters  of  interest  to  the  Iron  and  Steel  Section  of  the  Institute,  reported  by  the  Editor. 


A  Joyous  Meeting. 

Three  things  helped  to  make  the  Toronto  Meeting 
a  happy  one,  namely;  the  efficient  spade-work  of  the 
Local  Committee  in  preparation  for  the  meeting  and 
the  entertainments ;  the  presence  and  active  partici- 
pation in  the  meeting  of  a  large  number  of  members 
returned  from  the  war;  and  the  special  care  taken  to 
ensure  the  presence  and  comfort  of  the  ladies.  The 
combination  of  these  circumstances,  with  others  that 
might  be  named,  gave  to  the  meeting  from  the  first 
a  keenness  and  elation  that  redeemed  it  from  stodgi- 
ness,  and  sustained  the  interest  throughout  an  unusu- 
ally full  programme  of  woi'k. 

The  reception  of  the  Institute  by  the  City  of  Tor- 
onto was  most  courteous  and  hospitable.  The  In- 
stitute was  invited  to  luncheon  by  the  Mayor  and  Civic 
Corporation,  a  mark  of  honour  that  has  rarely,  if  ever 
before,  been  shown  to  it,  and  one  which  the  retiring 
President,  in  thanking  the  Mayor  and  the  City,  ac- 
cepted on  behalf  of  the  mining  industry  of  the  country 
as  a  recognition  of  the  influential  and  representative 
position  now  generally  accorded  to  the  Canadian  Min- 
ing Institute.  The  compliment  paid  to  the  Institute 
was  not  less  marked  than  the  appreciation  it  evoked 
from  the  members  in  attendance. 

The  Government  of  Ontario  also,  bv  the  presence  of 
Lieutenant-Governor  at  the  Annual  Dinner,  and  by 
the  attendance  of  the  Minister  of  Mines  both  at  the 
opening  session,  and  at  the  dinner,  conferred  distinc- 
tion upon  the  Toronto  meeting. 

In  addition,  the  most  generous  assistance  was  given 
bv  the  Mines  Denartment  of  the  Province  both  before 
and  throughout  the  course  of  the  Meeting. 

The  sessions  were  so  full,  and  the  various  events  of 
the  Meetinar  followed  in  such  quick  succession  that  the 
visitors  did  not  see  muf'h  of  the  citv  itself,  but  in  no 
nlace  has  the  Institute  been  more  signally  honored  at 
its  Annual  Meeting  than  in  Toronto. 

The  Minister  of  Mines  welcomed  the  Institute  to 
Toronto,  and  among  other  matters  mentioned  the  Ques- 
tion of  iron-ore  bounties,  remarking: 

"The  Government  had  not  committed  itself  to  a  policv 
of  p-rantiner  iron-ore  bounties,  and  did  not  fpel  dispose 
ed  to  do  this.  Tn  Br-i+ish  Columbia  threp  dollars  per 
ton  had  been  offerprl  a  bounty  for  pisr-iron  made 
from  local  ores.  TTiic  offer  has  not  been  taken  up  as 
it  should  bf>  and  I  believe  that  in  the  "ase  of  our  own 
ores,  the  time  Avil]  pomp  Avhen  they  Avill  be  of  thp  ut- 
most importance,  if  it  is  reaHv  necessarv  thpv  should 
be  developed.  The  electro-thermic  process  of  reduc- 
tion nf  iron-ores  is  stated  bv  competent  authorities  to 
be  a  feasible  one,  but  our  drawback  is  lack  of  electric 
power.  We  have  not.  however  developed  more  than 
one-sixth  of  our  own  water-powers  in  Canada,  and  it 
is  most  important  that  we  should  do  this  if  we  are  to 
develoTi  onr  iron-ores." 

The  Mayor  of  Toronto  stressed  the  necessity  to  de- 
velop our  water-powers,  and  referred  to  the  enormous 


importance  of  the  Chippewa  scheme.  The  deepening 
of  the  St.  Lawrence  waterway,  and  the  utilisation  of 
the  powers  that  can  be  obtained  from  its  long  and 
falling  course  to  the  Atlantic  was  worthy  of  all  help. 

Mr.  Church  asked  the  mining  executives  to  assist 
in  every  possible  way  the  education  of  university  stud- 
ents, and  particularly  mentioned  employment  in  the 
long  vacation. 

The  retiring  President,  Mr.  D.  H.  McDougall,  of 
the  Nova  Scotia  Steel  and  Coal  Company,  delivered  the 
Presidential  Address,  which  will  be  found  elsewhere 
in  this  issue. 

Mineral  Statistics. 

Mr.  John  McLeish  presented  the  Preliminary  Eeport 
of  Mineral  Production  for  1919,  and  pointed  out  the 
transitionary  character  of  the  year. 

In  the  decline  and  recovery  of  the  production  of 
structural  materials,  in  the  increased  value  of  non- 
metallies  (which  are  chiefly  composed  of  fuels),  and 
in  the  astonishing  rise  of  the  production  and  values  of 
raetallics  during  the  war  period,  and  the  much  smaller 
figures  of  1919,  may  be  traced  the  chronology  and  ef- 
fect of  the  "War. 

The  progress  of  the  by-product  coke-oven  industry 
in  1919  makes  interesting  reading.  During  that  year 
there  were  completed  60  Koppers  Ovens  at  Sydney, 
25  Willputte  ovens  at  Sault  Ste.  Marie,  and  30  Lom- 
ax  ovens,  at  Anyox,  B.  C.  The  imports  of  coke  fell 
from  1.165.590  tons  in  1919  to  383,374  tons  in  1919. 
This  not  displeasing  reversal  is  not  altogether  due  to 
the  larger  coking  capacity  of  Canada,  some  of  it  be- 
ing of  course,  due  to  the  slackness  in  steel  production 
during  the  first  half  of  1919,  but  the  additions  to  Can- 
ada's plants  have  a  good  deal  to  do  with  it,  and  from 
now  on,  it  is  hoped  that  importances  of  coke  Avill  les- 
sen in  quantity.  It  will  be  still  more  gratifying  when 
Canadian  coke  is  made  from  Canadian  coal.  An  il- 
luminating statement  in  Mr.  McLeish 's  Report  is  that 
the  quantity  of  coke-oven  gas  recovered  in  1919  was 
9.340  million  c.  ft.  or  the  equivalent  of  one-third  of 
the  total  production  of  natural  gas  in  Canada. 

Next  to  the  coal  production,  the  output  of  iron  ores 
is  the  most  disappointing  feature  of  the  mineral  record 
of  Canada  in  1919.  Shipments  from  Canadian  mines 
were  the  lowest  recorded  in  19  years,  amounting  only 
to  195,970  tons. 

The  quantity  of  iron-ore  charo'ed  to  blast  furnaces 
in  1919  Avas  1,752,585  tons,  of  Avhich  78.391  tons  Avere 
of  domestic  origin,  or  4.4  per  cent.  Of  the  imported 
ore  519,722  tons  came  from  Wabana.  NcAA^foundland. 
and  the  remainder,  1,154,473  tons  from  the  United 
States. 

Pyrites,  molydenum,  graphite,  chromite  and  magne- 
site  all  show  lars-e  declines.  The  records  of  1919  can 
hardly  be  considered  as  representative  of  the  ability 
of  Canadian  mines  to  produce  these  minerals  profit- 
ably in  peace  time,  but  the  outlook  for  all  these  min- 
erals, particulai'ly  for  those  AA^hich  are  used  in  alloying 
steel,  is  not  by  any  means  dark. 

As  a  measure  of  the  importance  and  stability  of 
Canadian  mining,  the  year  1920  will  be  more  accurate 
than  the  figures  of  1919,    The  most  reassuring  feature 
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that  we  ciiu  liopo  to  see  recorded  is  an  increase  iii  the 
production  of  coal  in  Canada,  and  conversely,  if  such 
an  increase  is  not  recorded,  there  Avill  be  adequate 
<rround  for  grave  anxiety. 

Mr.  Theo.  Denis,  Superintendent  of  Mines  for  Que- 
bec was  able  to  report  that  the  mineral  production  of 
Quebec,  "in  the  first  after-war  year,  was  the  highest 
"in  the  history  of  the  Province." 

Mr.  T.  W.  Gibson,  in  referring  to  the  mineral  produc- 
tion of  Ontario  mentioned  that  new  developments  dur- 
ing 1!)19  included  the  completion  of  the  British-Amer- 
ica Nickel  Company's  Refinery  at  Deschenes  near  Ot- 
tawa, and  the  new  smelter  of  this  ('ompany  at  Nickel- 
ton,  Ont. 

Iron  and  Steel  Papers. 

A  number  of  papers  of  interest  to  the  Iron  and  Steel 
Section  had  been  arranged  for,  but  unfortunately 
none  of  them  were  given  at  the  meeting.  Mr.  G.  C. 
Mackenzie's  paper  on  "Perro-Alloys  in  Canada,  was 
looked  forward  to,  but  at  the  last  moment  Mr.  Mac- 
kenzie was  unable  to  get  to  Toronto.  Two  papers 
on  the  Plate  Mill  of  the  Dominion  Iron  and  Steel 
Company  at  Sidney  were  in  course  of  preparation,  but 
were  not  finished  in  time  for  presentation.  It  is  ex- 
pected these  papers  wnll  be  read  at  the  Annual  Meet- 
ing of  the  Mining  Society  of  Nova  Scotia  at  Glace 
Bay  in  May  next,  and  will  ajjpear  duly  in  the  Trans- 
actions of  the  Institute.  Mr.  F.  E.  Lucas's  paper  is 
also  expected  at  the  Glace  Bay  Meeting,  and  deals 
with  "Economies  in  Steel  Plants". 

Molybdenite  in  the  Ottawa  Valley. 

Dr.  M.  E.  Wilson  described  with  the  aid  of  lantern 
slides  the  occurrences  of  molybdenite  in  the  Ottawa 
Valley.  From  an  economic  point  the  work  so  far 
done,  and  the  extent  of  the  deposits  as  revealed  by 
actual  mining,  show  that  there  would  be  steady  work 
for  a  number  of  mills  for  many  years  should  the  mar- 
ket i)rice  of  tlie  mineral  allow  ])rofitable  operation  of 
1  he  known  deposits. 

The  Iron  Ranges  of  the  Michipicoten  District,  Ont. 

Mr.  W.  H.  Collins,  of  the  Geological  Survey,  spoke 
on  the  iron  ranges,  and  gold  occurrences  of  the  Mich- 
ipicoten District  and  the  vicinity  of  Goudreau.  An  ab- 
stract of  Mr.  Collin's  report  on  the  work  done  by  the 
Survey  in  this  region  was  contained  in  iron  and  Steel 
of  the  last  issue,    (see  February  number,  page  35.) 

The  most  interesting  portion  of  Mr.  Collin's  remarks 
was  his  description  of  the  attempt  made  to  establish 
a  definite  stratigrajihie  succession  within  the  Keewatir* 
complex  of  the  rocks  immediately  associated  with  the 
iron  ranges.  The  general  succession  of  basic  voleanies, 
banded  silica,  pyrite,  siderite  and  acid  tuffs,  in  the 
order  given  was  found  to  apply  to  the  Michipicoten 
District.  If  the  top  and  bottom  of  the  known  ranges 
could  be  determined,  then  this  succession  could  be  used 
to  guide  with  some  accuracy  the  course  of  future  ex- 
ploration. 

The  faults  encoutered  had  a  tendency  which  in  nine 
cases  out  of  ten  was  to  the  left,  and  displacements  of 
f),000  feet  of  horizontal  throw  were  freciuent. 

With  regard  to  the  Houldsworth  pyrite  deposit, 
about  900,000  tons  of  high  grade  p3a-ite  were  under 
(l(!velopment,  and  Mr.  Collins  suggested  the  possibility 
of  further  deposits  of  this  kind  being  discovered. 

Dr.  Goodwin  mentioned  that  in  1912  he  was  sum- 
mering in  the  Magpie  District,  and  had  at  that  time 
noticed  the  difference  of  texture  on  the  rocks  on  the 


ii|jpei'  and  lower  contact  of  the  iron  formation,  and 
was  able  to  confirm  from  his  recollection  some  of  the 
features  brought  out  by  Mr.  Collins. 

fn  answer  to  Mr.  Bradley  Stougliton,  who  asked 
vvliether  the  ore  could  be  used  without  concentration 
Mr.  Collins  said  that  Mr.  Cowie  of  the  Algoma  Steel 
Corporation  was  present,  and  could  give  exact  informa- 
tion. The  siderite  runs  about  35  per  cent  iron,  and  by 
roasting  it  can  be  raised  to  51  per  cent  iron.  The  ore 
is  almost  self-fluxing. 

Ml',  (,'owie  said  that  after  driving  off  the  sulphur, 
the  loasted  ore  contained  from  50  to  52  per  cent  iron, 
and  the  manganese  content  was  increased  up  to  as 
high  as  3'per  cent.  AJ  the  Helen  Mine,  there  was  an 
immense  deposit  and  the  next  generation  wf)uld  still 
be  mining  siderite.  There  was  150  million  tons,  antl 
all  that  was  reipiii-ed  was  a  boimty  to  enal)le  it  to  be 
opened  up. 

In  the  evening  session  on  Monday,  the  8th,  Mi-.  J. 
C.  Nichols,  General  Sui)erintendent  of  the  Mining  and 
Smelting  Division  of  the  International  Nickel  Com- 
pany described  the  operations  of  the  Creighton  Mine 
and  the  Smelter  at  Copper  Cliff.  A  description  of  these 
plants  was  contained  in  the  last  issue  of  "Iron  and 
Steel,"  page  9,  q.v. 

Mr.  Nichols  mentioned  that  at  the  smelter,  pulver- 
ised coal  had  been  used  for  nine  years,  without  any 
trouble,  notwithstanding  that  coal  containing  13  per 
cent  ash  had  beeir  used. 

At  the  concluding  session  of  the  meeting,  Mr.  J.  A. 
Evans  dealt  with  the  minerals  and  producing  mines  of 
Eastern  Ontario.  ^Ir.  Evans  urged  the  payment  of  a 
bonus  to  eiialih'  the  iron  ores  of  the  Marmora  district, 
which  are  magnetites,  to  be  developed  by  the  electric 
furnaces.  He  referred  to  the  vanadium  and  other  rare 
metal  content  of  some  of  these  ores. 

The  Annual  dinner  was  held  on  Wednesday  evening 
the  20th,  and  as  the  guests  of  the  Institute  there  were 
present  tlie  Lieutenant  (Jovernor  of  Ontario,  the  Mir. 
ister  of  Jlines  and  representatives  of  the  lioard  of 
Trade  of  Toronto  and  sister  societies. 

The  retiring  President  announced  the  resignation  of 
Mr.  H.  Mortimer  Lamb,  and  took  the  opportunity  to 
express  his  personal  appreciation  of  the  Secretary,  and 
asked  permission  to  voice  what  he  lielieved  to  be  a 
general  opinion  "that  the  present  esteem  in  which  the 
"Institute  is  held,  and  the  harmonious  nature  of  its 
"membership,  is  to  a  very  large  extent  the  result  of 
"Mr.  Lamb's  services." 

Referring  to  Mr.  Whiteside's  incumbency,  the  re- 
tiring President  bespoke  the  liearty  support  of  the 
members.  Mr.  McDougall  said  that  the  new  President 
represented  that  part  of  Canada  which  contains  the 
largest  coal  reserve  we  have,  wiiich  "is  equivalent  to 
sa.ying  that  it  will  some  day  be  the  most  important 
industrial  and  political  factor  in  our  national  econ- 
omy. The  increased  interest  taken  by  the  Wesr  in 
Institute  affairs,  is  I  believe,  the  best  indication  of  our 
vitality  and  ability  to  read  the  signs  of  the  times." 

]\Ir.  Bradle.y  Stoughton,  whose  remarks  are  always 
anticipated  by  a  pleased  preliminary  expression  on  the 
faces  of  the  members,  expressed  his  sorrow  at  Mr.' 
Lamb's  resignation  and  referred  feelingly  to  their  per- 
sonal friendship. 

Mr.  Whiteside,  the  new  President,  spoke  most  ai»- 
pi'Ceiatively  of  Mr.  Lamb,  and  asked  the  members  to 
rise  an<l  drink  his  health,  Avliich  Avas  done  with  a  will. 
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Presidential  Address  Delivered  to  the  Canadian  Mining 
Institute  at  the  Toronto  Meeting,  March  8th,  1  920 


(By  the  retiring  President,  D.  H.  McDOUGALL.) 


It  is  the  custo.n  for  a  retiring  President  either  to  review 
the  year's  events,  as  they  affect  the  business  of  the  Institute, 
or  to  speak  with  particular  reference  to  some  phase  of  Cana- 
dian mining. 

I  propose  at  the  dinner  to  say  a  word  on  Institute  affairs, 
but  today  would  ask  your  consideration  of  some  circumstances 
connected  with  the  economic  utilization  of  our  national  re- 
sources. 

First  of  all,  I  would  propound  two  statements,  as  the  text 
of  my  remarks,  which,  made  from  this  Chair,  may  strike  you 
a:i  unusual,  and  possibly  heretical.  The  statements  that  I 
would  make  are  that  the  natural  resources  of  Canada  are: 

a.  Very  specialized.  , 

b.  Not  inexhaustible. 

I  am  aware  that  it  has  been  the  custom  for  many  years  to 
refer  to  our  national  resources  by  such  terms  as  "illimitable," 
"immense"  and  "boundless,"  and,  while  these  phrases  may 
have  been  warranted  when  our  people  numbered  a  few  mil- 
lions, is  it  not  perhaps  time  to  take  stock  of  our  national  as- 
sets in  the  light  of  future  population,  which  may  within  the 
lifetime  of  those  present  here  be  doubled,  or  maybe  trebled? 

Canadian  views  have  possibly  been  colored  by  reflection  of 
those  of  our  friencs  in  the  United  States,  whose  prodigal 
natural  resources  have  been  a  revealed  phenomena  of  modern 
times.  The  World  has  not  been  before,  and  cannot  see  again, 
such  a  treasure  house  as  the  territory  now  known  as  the 
United  States  of  America  was  when  the  white  man  first  com- 
menced to  mine  tho.se  resources,  without  much  thought  of  the 
future. 

In  coal,  iron,  gold,  silver,  copper,  zinc  and  lead;  in  the  great 
forests  of  oak,  pine,  cypress  and  walnut  that  formerly  existed, 
in  agricultural  possibilities  and  variety  of  climate,  there  never 
was  so  fortunate  a  land  seen  by  white  men,  nor  ever  can  be 
seen  again  in  its  unspoiled  and  intact  pristine  wealth. 

But,  in  Canada,  have  we  so  great  an  accumulation  of  po- 
tential wealth?  It  is  much  to  be  doubted.  Our  wealth  is 
truly  vast,  but  relatively,  we  have  certain  distinct  limitations, 
which,  if  we  will  admit  them  now,  and  proceed  in  that  wise 
and  prudent  manner  which  has  become  a  proverb,  to  "cut  our 
coat  according  to  our  cloth,"  we  may  to  a  large  extent  offset. 

Three  basic  requirements  of  our  national  life  are,  in  their 
natural  order  of  importance,  coal,  iron  and  w.^ood,  and,  if  we 
enquire  carefully  into  the  extent  of  our  national  resources  of 
these  three  essential  materials,  their  limitations,  so  far  of 
course  as  our  prospecting  and  the  progress  of  scientific  re- 
search today  have  led  us,  will  be  disclosed. 

To  deal  in  order,  and  very  briefly,  with  these  three  ))asic 
materials: 

Coal 

Our  coal  deposits  do  not  include  anthracite,  barring  some 
anthracitic  coals  of  small  tonnage  quantity  in  the  West. 

Our  bituminous  coals  are  concentrated  in  widely  scattered 
localities — not,  as  yet,  the  most  populous  parts  of  Canada — 
and  the  gap  between  is  wide  and  important. 

With  the  exception  of  the  great  coalfield  of  Alberta  and 
eastern  British  Columbia,  which  is  of  course  essentially  one 
deposit,  we  have  remaining  only  the  coal  deposits  of  Van- 
couver Island,  New  Brunswick  and  Nova  Pcotia. 

The  great  reserve  of  the  two  coalfields  of  Vancouver  and 
Cape  Breton  Islands  is  under  the  sea,  and,  in  regard  to  both 
these  widely  separated  localities,  the  extent  of  the  coal  re- 
serve depends  on  the  progress  that  science  will  make  in  prov- 
iding the  means  to  transport  light,  air  and  motive-power  over 
long  tracts  of  underground  passages. 

The  limits  to  the  mining  of  coal  imposed  by  great  depth  of 
cover,  and  by  distance  from  shore,  are  not  known,  because 
they  have  not  been  tested,  but  it  may  be  confidently  presumed 
that  these  limits  will  be  widened  as  human  knowledge  is  in- 
creased by  experience,  and  I  merely  wish  to  emphasize  that 
the  limitation  exists. 

In  the  same  manner  the  removal  of  the  present  obstacles  tc 
the  utilization  of  the  low-grade  lignites  of  the  West  rests  with 
the  advances  of  applied  science,  as  does  also  the  means  of 
making  Canada  independent — as  far  as  may  be — of  importa- 
tions of  anthracite  from  the  United  States. 


Iron. 

Canada's  position  in  regard  to  iron  ore  is  deducible  from 
the  definition  of  commercial  iron  ore  which  is  contained  in  the 
Encyclopedia  Brittanica  article  on  "Iron  and  Steel"  by  Dr.  Hen- 
ry Marion  Howe,  of  Columbia  University,  who  writes: 

"Whether  a  ferruginous  rock  is  or  is  not  ore  is  purely 
"a  question  of  current  demand  and  supply.    That  is  ore 
"from  which  there  is  a  hope  that  metal  can  be  extracted 
"with  profit,  if  not  today,  then  within  a  laasonable  time." 
Our  iron-ores,  so  far  as  we  know  them  consist    of  large 
occurrences  of  ore  of  relatively  low  iron  content.    Their  utili- 
zation will  depend  on  the  progress  made  in  concentrating 
these  lean  ores  to  compete  economically  with  richer  ores.  This 
again  is  a  matter  for  practical  scientists,  and  some  progress 
has  already  been  made  in  this  direction. 

Wood. 

The  inroads  that  are  being  made  upon  our  forests  are  a 
matter  of  notoriety,  nor  are  these  inroads  accompanied  by 
anything  appr  aching  adequate  reforestation.  Indeed,  it  is 
doubtful  whether  in  some  instances  reforestation  Is  practical. 

Enquiry  will  prove  that  timber  lands  are  daily  increasing 
in  scarcity,  and  therefore  in  cost,  and  our  limitations  in  Can- 
ada in  this  regard  are  not  only  distinct,  but  actually  alarming 

What  I  have  said  regarding  these  three  basic  materials 
is  quite  probably  true  of  other  essential  things,  but  these  do 
not  so  properly  concern  us  as  a  Mining  Institute. 

One  general  conclusion  we  may  draw,  namely,  that  efficient 
and  full  use  of  our  resources  is  dependent  upon  the  progress 
01  science,  which,  applied  to  their  limitations,  and  supple- 
menting their  deficiencies,  will  have  the  effect  of  increasing 
their  quantity  and  duration. 

Dealing  now  with  my  second  statement,  and  with  those 
natural  resources  that  I  have  called  "specialized,"  I  would 
direct  your  attention  to  the  fact  that  Canada  contains  almost 
the  world's  reserve  of  nickel,  asbestos  and  cobalt. 

These  minerals  are  chiefly  important  in  being  necessary  to 
certain  large  industries,  and,  if  this  word  if  permissible,  they 
are  minerals  possessing  a  "strategic"  value,  inasmuch  as  our 
almost  exclusive  possession  of  these  minerals  should  enable 
us  to  drive  a  fair  bargain  with  those  nations  that  possess  es- 
sential natural  resources  with  which  Canada  is  somewhat 
meagrely  or  unevenly  supplied. 

The  members  of  the  Iron  and  Steel  Section  of  our  Institute 
have  not  been  slow  to  comprehend  the  growing  importance  of 
alloy  steels,  but  this  is  an  industry  that  Canada  should 
strive  to  make  a  national  speciality.  We  have  large  water- 
powers  and  the  means  of  generating  with  comparative  cheap- 
ness large  quantities  of  electricity.  Canada  possesses,  as 
mentioned,  a  preponderance  of  the  world's  nickel  and  cobalt, 
and  in  addition  she  is  supplied  with  smaller  quantities  of 
chrome,  molydenum,  and  magnesite — from  which  magnesium 
is  obtainable.  As  a  producer  of  synthetic  steels,  the  variety 
of  which  is  now  immense,  Canada  only  requires  for  success 
the  development  of  trained  metallurgists,  for  she  has  all  the 
natural  resources  necessary. 

The  dominance  of  Canada  in  asbestos  production  and  her 
important  contribution  of  amber  mica,  should  enable  us  to 
take  an  overshadowing  position  in  the  electrical  industry,  in 
which  these  two  products  find  such  varied  and  indispensable 
employment. 

With  reference  to  many  of  the  ores  of  precious  metals 
found  in  Canada  it  is  well-known  that  their  complexity  of 
composition  has  been  a  deterrant  to  earlier  profitable  devel- 
opment of  many  deposits,  but  Canada  today  can  boast  of 
great  strides  in  the  processes  of  recove>-ing  the  precious 
metals.  So  marked  is  this  feature  of  Canadian  mining,  that 
during  the  past  year,  the  members  of  the  Canadian  Mining 
Institute  decided  by  a  preponderating  vote  to  change  the 
name  of  the  Institute  as  a  recognition  of  th^-  important  sta- 
tus   of   the  metallurgist. 

What  conclusion  do  these  consideration.^  lead  us  to?  In- 
evitably, I  think,  and  quite  unmistakably,  to  a  recognition 
of  the  importance  of  applied  science  to  our  young  nation,  and 
if  this  conclusion  be  admitted,  then  I  think  H  will  be  neces- 
sary for  the  Canadian  people  to  entirely  revise  their  valu- 
ation of  the  scientific  worker. 
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The  Canadian  Mining  Institute  in  common  with  our  Bis- 
ter societies,  nas  for  years  urged  greater  recognition  of  stu- 
dents of  science,  of  the  universities  and  insfivutions  of  scien- 
tific learning,  and  of  tliose  civil  servants  charged  with  the 
development  of  the  resources  of  the  mines,  the  forest,  the 
farm  and  the  sea. 

The  salaries  paid  to  those  engaged  in  <iemonstrating  in 
our  Universities,  and  to  civil  servants  engaged  in  scientific 
work,  are  so  inadequate  as  compared  with  the  rewards  avail- 
able by  accepting  employment  with  any  of  the  large  indus- 
trial companies  in  the  country  that  the  average  scientific 
worker  in  our  universities  and  Government  service  is  com- 
pelled to  choose  between  carrying  on  at  a  great  personal  sac- 
rifice the  work  in  which  he  is  engaged  or  relinquishing  it 
and  accepting  employment  outside  his  present  duties  which 
will  at  least  be  sufficiently  remunerative  to  provide  the 
riecessities  of  life. 

Among  others,  there  is  one  branch  of  the  Civil  Service — I 
refer  to  the  Geological  Survey — which  has  never  been  ap- 
preciated at  its  true  worth.  No  Canadian  Government  has 
yet  voted  a  worthy  appropriation  for  the  purposes  of  the 
Survey.  It  has  always  been  hampered  in  its  work  by  an  in- 
adequate number  of  workers,  inadequately  paid;  and  this 
deplorable,  but  I  think  undeniable  fact,  arises  from  a  fund- 
amental misconception  of  its  importanse.  The  Canadian  peo- 
ple does  not  know  what  advantages  flow  from  applied 
geological  research,  and,  largely  for  this  reason,  it  does  not 
care.    I  suggest  that_  here  is  a  direction  in  which  the  Cana- 


dian Mining  Institute  can  do  useful  work.  We  should  fully 
consider  the  work  of  the  Geological  Survey  and  should  pre- 
sent to  the  Government  a  memorandum  of  how  we  conceive 
its  usefulness  can  be  maintained  and  enlarged,  and  then 
back  our  recommendations  by  the  entire  influence  of  the 
Iristitute.  Certain  steps  have  already  been  taken  and  these 
steps  should  be  supplemented  to  the  fullest  possible  extent. 
Unless  we  ask  for  what  we  want,  and  ask  plainly  and  urgent- 
ly, we  shall  go  wanting. 

Canada  is  not  a  country  where  wealth  is  easily  gained, 
but  it  is  a  country  not  yet  fully  known,  not  half- prospected 
where  in  the  past  sincere  work  has  almost  always  reaped 
a  satisfying  reward.  What  we,  and  our  children,  will  get 
out  of  Canada  will  be  in  exact  measure  to  v/hat  we  put  into 
Canada  in  the  way  of  brains  and  work.  We  have  great 
national  wealth,  but  none  to  waste.  We  have  problems  and 
limitations,  but,  if  these  are  properly  tackled  we  can  lead 
the  world  in  many  things.  Only,  we  must  give  up  talking 
thoughtlessly  of  our  "boundless"  natural  rejources,  and  pre- 
pare, by  fostering  science  and  encouraging  scientific  work- 
ers, to  get  the  best  out  of  our  country,  which  may  well  prove 
to  be  something  that  will  not  only  pleasantly  surprise  our- 
selves, but  more  favored  nations  also. 

Further,  our  problems  should  be  studied  in  the  light  of 
what  has  been  accomplished  in  other  countries,  and  this 
should  not  be  left  to  that  small  proportions  of  our  people 
that  can  afford  out  of  their  resources  and  time  to  go  abroad 


Nickel  Coinage  Advocated  by  Canadian  Mining  Institute 


All  inleresting  feature  of  the  Toronto  Meeting  of 
the  Canadian  Mining  Institute  was  the  discussion  on 
Nickel  (  Coinage,  which  was  opened  by  Mr.  Mac  Donald 
of  the  International  Nickel  Company.  Mr.  Mac- 
Donald  said  the  press  articles  advocating  nickel 
coinage  in  Canada  had  done  so  largely  from  the  stand- 
point of  national  pride  in  our  national  metal,  but 
while  he  did  not  minimise  the  usefulness  of  sentiment, 
he  desired  to  set  forth  the  very  substantial  advantages 
that  nickel  was  intrinsically  possessed  of.  The  use  of 
nickel  in  coinage  dates  back  to  235  B.C.  in  Persia. 

Following  are  some  of  the  main  points  made  by  Mr. 
Macdonald : 

Seventy-four  countries  have  adopted  some  form  of  nickei 
coinage,  and  eleven  countries  have  adopted  pure  nickel,  name- 
ly, in  the  following  order  of  date: 

Switzerland,  1881;  Austria,  1892;  Italy,  1901;  France,  1903; 
Serbia,  1906;  Mexico,  1910. 

"  Properties  possessed  by  pure  nickel  are  responsible  for  its 
constantly  increasing  use  in  coinage,  among  which  may  be 
named: 

a.  Stability  of  value  of  the  metal. 

b.  Desirable  appearance. 

c.  Resistance  to  wear,  corrosion  and  oxidation. 

d.  Malleable  and  susceptible  to  the  die. 

e.  Difficult  to  counterfeit. 

Mr.  MacDonald  compared  the  qualities  of  nickel  with  cupro- 
nickel  and  other  alloys,  with  bronze  and  aluminum,  and  with 
silver  for  coins  of  low  intrinsic  value.  Aluminum  is  too  light. 
Cobalt  is  too  hard.  Nickel-copper,  after  use,  assumes  a 
greenish  cast  which  is  displeasing.  Appearance  of  bronze 
coins  becomes  unattractive  in  use,  and  if  used  as  tokens  for 
coins  of  higher. value  can  be  easily  counterfeited  because  of 
ease  with  which  metal  can  be  worked.  The  wear  is  also  con- 
siderable, amounting  to  about  one  per  cent  per  annum. 

The  speaker  quoted  a  table  of  figures  showing  resistance 
to  abrasion  established  through  experiments  by  the  Swiss 
Government,  giving  nickel  by  far  and  awav  the  lead  in  all 
suitable  coinage  metals. 

Mr.  MacDonald  strongly  urged  the  adoption  of  a  five  cent 
coin  in  place  of  the  small  and  inconvenient  coin  of  silver  now 
used,  and  suggested  the  replacing  also  of  the  ten  cent  silver 
coin  by  one  of  pure  nickel.  The  nickel  5c  coin  would  be  same 
size  as  the  present  silver  10c  coin,  and  the  10c  coin  would  be 
the  size  of  the  present  U.  S.  nickel. 

The  seignorage  of  the  Government  would  in  this  event  be 
in  excess  of  $500,000  per  annum.  If  the  present  silver  5c 
coin  was  returned  and  nickel  coinage  substituted,  the  Govern- 


ment could  recover  silver  which  cost  70c  an  oz.  and  sell  it  at 
the  present  market  rate.  Should  half  the  existing  silver 
coinage  represented  by  5c  and  10c  pieces  be  so  treated,  a  gain 
of  one  and  one-third  million  dollars  would  result. 

Mr.  Corless,  in  response  to  an  invitation  by  the  Chair^ 
man  to  speak,  said  the  matter  had  been  entirely  cover- 
ed by  Mr.  MacDonald. 

Dr.  Coleman  said  he  had  advocated  nickel  coinage 
tor  man/  years,  and  would  strongly  suport  any  move 
that  the  .Tnstitute  could  make  to  have  nickel  substit- 
uted for  si/ver  in  our  two  smaller  coins. 

Mr.  Gibson  said  it  was  expedient  and  advisable  for 
the  Canadian  Mining  Institute  to  make  some  active 
move  to  a.ssist  the  Government  in  its  consideration  of 
this  question.  Sentiment  was  not  a  negligible  thing  in 
national  life,  and  he  thought  that  the  minting  of  nickel 
coin  would  strike  a  responsive  note  of  pride  through- 
out the  country.  The  5c.  coin  is  entirely  too  small, 
and  utterly  inconvenient  to  handle,  as  those  who  had 
seen  a  lady  fumbling  in  her  purse  with  gloved  hands 
for  a  5c.  piece  on  a  cold  day  could  realise.  The  coin 
should  be  of  pure  nickel.  Nickel  alloy  becomes  greasy 
and  malodorous.  To  test  this  question,  Mr.  Gibson 
said  he  had  for  many  years  carried  a  few  pure  nickel 
and  nickel  alloy  coins  in  his  pocket.  The  nickel  coins 
were  as  bright  and  attractive  as  when  newly  minted. 
The  nickel  alloy  coins  were  dull  and  unsighth'.  He 
urged  the  passing  of  a  resolution  asking  for  pure  nickel 
5c  and  10c  coins. 

Dr.  Miller  (who  was  in  the  Chair)  read  from  the 
Hansard  some  remarks  of  the  Finance  Minister  who 
held  office  when  the  Canadian  Mint  was  established 
in  1901,  and  at  that  time  the  adoption  of  a  nickel  coin- 
age was  urged.  The  Minister  of  Finance  said:  "To 
a  certain  extent  this  desire  for  nickel  coinage  has 
been  the  outcome  of  legitimate  national  pride.  No 
doubt  this  feeling  has  influenced  the  establishment 
of  the  Mint".  Dr.  Miller  said:  "The  case  is  proved. 
What  shall  we  do  about  it? 

Mr.  Gibson  moved,  and  Mr.  A.  J.  Young  seconded 
the  following  motion : 
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"The  Canadian  Mining  Institute  desires  to  go  on 
record,  and  would  strongly  recommend  to  the  Domin- 
ion Government  the  advisability  of  introducing  nickel 
coinage  at  the  eai'liest  possible  date. ' ' 

There  was  no  dissent  from  the  motion. 

Mr.  Macgregor  said  that  a  certain  amount  of  edu- 
cational work  would  be  necessary,  and  that  it  was  de- 
sirable that  some  member  of  the  House  would  raise  the 
question  at  this  Session.  He  moved  that  "We  request 
the  Council  to  procure  the  assistance  of  some  member 
of  parliament  to  bring  about  a  discussion  on  the  ques- 
tion of  nickel  coinage  at  the  present  Session,  and  that 
the  full  powers  be  given  to  the  Council  to  assist  in  any 
way  possible.  Dr.  Porter  seconded  and  the  motion 
was  carried.  A  further  motion  was  made  and  adopted 
that  a  copy  of  Mr.  MacDonald's  paper  would  be  for- 
warded to  the  Minister  of  Finance. 


It  may  be  mentioned  that  a  very  full  exposition  of 
th^  advisability  of  nickel  coinage  will  be  found  in  the 
description  of  the  Mond  Nickel  Company's  operations 
which  was  issued  in  1918.  This  description  contains 
reproductions  of  all  the  nickel  coins  in  use  throughout 
the  world  at  that  time. 
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EDITORIAL 


The  Ferro- Alloy  Industry 


In  this  issue  will  be  found  abstracts  from  a  paper 
read  before  the  Boston  Meeting  of  the  American 
Electrochemical  Society  during  the  week  ending  April 
10th.  The  paper  details  the  progress  of  the  ferro- 
alloy industry,  during  the  past  five  years,  and  deals 
particularly  with  the  industry  in  the  United  States,  as 
compared  with  and  as  affected  by  ferro-alloy  manu- 
facture in  Europe,  under  normal  peace  time  conditions. 
The  history  and  present  position  of  the  ferro-alloy  in- 
dustry in  the  United  States  is  similar  to  that  in  Can- 
ada, and  it  will  be  noticed  that  Mr.  Anderson  gives 
credit  to  Cauda  for  taking  an  advanced  position  in  the 
manufacture  of  ferro-alloys  by  electric  furnace  pro- 
cesses, particularly  in  the  production  of  ferro-silicon 
and  ferro-molybdenum. 

Mr.  Anderson  points  out  that  under  normal  condi- 
tions of  the  steel  trade,  and  apart  from  what  he  terms 
the  "outrageous"  prices  paid  for  ferro-alloys  during 
the  war  period,  which  enabled  plants  to  be  profitably 
operated  where  power  costs  were  high,  the  ferro-alloy 
industry  will  naturally  centre  around  (distributing 
points  of  cheap  power,  such  as  Niagara  Palls,  as  it  has 
done  in  Prance,  Switzerland,  Italy,  Norway  and 
Sweden. 

The  lack  of  sources  of  cheap  hydro-power  near  the 
great  steel  centres  of  the  United  States  is  referred  to 
by  Mr.  Anderson  as  a  condition  which  cannot  soon  be 
overcome,  and  he  concludes  that  ferro-alloy  plants 
will  continue  to  be  located  chiefly  according  to  the 
relative  weight  of  the  following  factors,  namely:  (1) 
Cost  and  availability  of  power;  -(2)  Location  of  hydro- 
electric plants;  (3)  Distance  to  steel-making  centres; 


(4)  Location  of  high-grade  ore  supplies. 

The  application  of  these  points  to  the  Province  of 
Ontario  and  to  British  Columbia  should  encourage 
faith  in  our  own  ferro-alloy  industry,  and  should 
strengthen  the  courage  of  those  persons  who  have 
already  made  it  possible  to  record  a  production  of 
ferro-alloys  in  Canada  in  1919  of  47,000  tons,  chiefly 
in  Ontario. 

A  careful  perusal  of  Mr.  Anderson's  paper  by  those 
who  are  interested  in  the  Canadian  ferro-alloy  indus- 
try is  recommended,  particularly  that  part  which  re- 
fers to  the  necessity  for  protection  of  the  domestic 
industry  against  cheap  ores  of  foreign  origin.  This 
portion  of  the  paper  is  not  included  in  our  abstract,  as 
not  being  of  general  interest,  but  the  analogies  be- 
tween the  position  of  the  United  States'  producer  and 
his  confreres  in  Canada  is  so  close  as  to  make  it  a 
source  of  valuable  suggestion  to  those  who  have  in- 
vested in  ferro-alloy  production  on  this  side  of  the 
line.  In  some  ores,  the  United  States  is  self-supplying, 
notably  in  regard  to  molybdenum,  and  also  vanadium, 
by  reason  of  control  of  the  Peruvian  deposit  at  Minas- 
ragra  by  United  States'  capital.*  In  regard  to  man- 
ganese, chronium  and  tungsten,  the  position  of  the 
United  States  is  not  dissimilar  to  that  of  Canada. 
Wherever,  of  course,  cheap  electric  power  exists  in 
close  proximity  to  domestic  mines  of  high-grade  ores, 
ferro-alloys  can  be  made  without  much  fear  of  outside 
competition.  There  is  encouragement  in  knowing  that 
such  a  combination  does  exist  in  many  parts  of  Can- 
ada. 


•See  "Iron  and  Steel,"  page  341,  January  1920. 


Iron  Smelting  in  British  Columbia — The  Fleet  Process 


"Iron  and  Steel  of  Canada"  has  given  much  atten- 
tion to  the  possibility  of  an  iron  and  steel  industry  in 
British  Columbia.  It  will  be  remembered  that  Dr. 
Stansfield,  during  his  editorship,  made  a  report  for 
the  British  Columbia  Government  on  the  applicability 
of  the  electric  furnace  to  the  manufacture  of  pig-iron 
from  the  local  magnetites.  Because  of  Dr.  Stansfield 's 
insistence  on  the  economic  limitations  of  the  electric 
process,  and  his  statements  that  cheap  electric  power 
was  a  first  necessity,  his  report  has  not  been  popular 
with  persons  whose  enthusiasm  has  obscured  their  vi- 
sion of  these  very  real  difficulties. 


At  the  Western  Meeting  of  the  Canadian  Mining 
Institute  last  November  much  time  was  devoted  to 
discussion  of  the  feasibility  of  iron  and  steel  manu- 
facture, and  it  was  intimated  that  a  serious  attempt 
would  shortly  be  made  to  commence  the  industry. 
Since  that  date  the  Provincial  Government  has  taken 
powers  to  reserve  iron-ore  deposits  to  the  Crown  with 
a  view  to  providing  against  the  requirements  of  such 
a  future  development. 

At  the  Institute  meeting  reference  was  made  to  the 
Fleet  process  of  reducing  magnetite  to  pig-iron  by  an 
adaptation  of  the  accepted  form  of  the  electric  fur- 
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iiace.  the  cliit'L'  iiovclly  of  wliicli  was  an  air-bliist  blow- 
ing into  tli«!  furnace  below  tlie  carlton  electrodes.  A 
(lesei'iption  of  this  proecss  appears  in  the  "Miniiif^ 
.lonrnal"  (London,  Eng.),  and  it  contains  so  maii.\ 
departures  from  accepted  electric-furnace  practice  that 
for  the  benefit  of  our  British  Columbia  readers  it  is 
reproduced  in  this  issue. 

Nova  Scotian  readers  will  be  surprised  to  know  that 
the  Sydney  Steel  Plant  has  been  " courap;eously  com- 
pletely scrapped,"  but  they  will  probably  be  even  more 
surpi'ised  at  the  furnace  which,  differing  fi'om 
the  usual  method  of  i)i'otecting  the  carbons, 
"is  furnished  with  a  Root  blower  for  supplying  blast, 
"playing  into  the  furnace  to  furnish  oxygen  for  coni- 
'"l)ustion  below  the  carbons."  The  use  of  the  air  blast 
to  "freely  circulate  and  disseminate  the  flow^  of  'juice" 
evenly  throughout  the  whole  charge  in  every  part  of 
the  fusion  zone  "  is  we  believe,  quite  a  new  I'eature. 

The  estimates  of  cost  given  in  the  ai-ticle  referred 
to  cannot  we  think  be  maintained  in  practice.  The 
cost  of  electric  power  is  given  at  half  a  cent  per  kilo- 
watt hour,  a  rate  so  cheap  that  we  believe  it  is  not 
obtainable.  Hard  coal,  or  coke,  is  estimated  at  •4«lf) 
per  ton.  We  doubt  whether  it  could  be  obtained  in 
British  Columbia  at  double  that  price. 

On  the  whole  it  does  not  appeal'  that  the  Fleet  [)ro- 
cess  offers  any  solution  of  the  difficulties  of  produc- 
ing pig-iron  or  steel  from  local  magnetites  in  Bi-itish 
( 'olumbia. 

Some  vei'y  encouraging  I'esults  have  however  been 


ol)tained  by  the  use  of  B.  C.  magnetites  in  electric  fur 
nace  of  accepted  rlesign  (,ii  the  Pacific  Coasr.    At  oni 
l)lant,  foundry  pig-iron   is  being  profluced  from  B. 
C.  ores  direct,  and  a  quantity  in  excess  of  2.500  toiiN 
has  already  been  jirrtduced  at  this  plant. 

There  is  every  reason  to  look  forward  to  an  iron  and 
steel  industry  in  P.ritish  Colundiia  commensurate  to 
the  local  needs,  and  it  is  probable  that  both  the  elec- 
tric furnace,  and  the  ordinary  coke-fire  I  blast-furnace 
with  open  hearths  adjacent,  will  be  used  as  local  facili- 
ties and  requirements  shall  dictate,  but  such  permanent 
industries •  will  oidy  come  after  careful  calculation  of 
the  costs.  Much  of  the  necessary  data  is  available, 
but  nnich  remains  to  be  collated. 

In  the  initial  steps  of  reducing  iron  ores  to  the  me- 
tallic form  electric  power  is  at  a  disadvantage  when 
compared  with  fuel  heat  because  of  the  large  quantity 
of  power  required,  and  readers  of  our  February 
issue  w'ill  have  noted  that  Dr.  Stansfield  in  ex- 
perimenting on  a  process  which  will  reduce  the  ore 
to  a  metallic  powder  at  moderate  temperatures  in 
fuel-fired  furnaces,  later  melting  this  powder  in  elec- 
tric furnaces  for  production  of  iron  and  steel.  The 
Fleet  process,  so  far  as  can  be  gathered,  reverses  Dr. 
Stansfield 's  experimental  method,  and  undertakes  to 
use  electric  heat  first  and  fuel-heat  later.  We  fail  to 
follow  the  statement  regarding  the  limitations  of  tem- 
perature in  the  blast  furnace,  nor  is  it  quite  apparent 
what  the  "melting  point  of  magnetite"  has  to  with 
a  mixture  of  magnetite,  limestone  and  charcoal. 


Increased  Wages  to  Mine  Workers  Cause  Double  Increase 

to  the  Ultimate  Consumer 


One  of  the  least  understandable  contentions  put  be- 
fore the  public  in  connection  with  the  selling  price  of 
coal  is  that  it  is  possible  for  substantial  wage  increases 
to  be  given  to  the  mineworkers  without  necessitating 
any  increase  in  the  price  to  the  consumer.  Tt  has  been 
suggested  that  an  increase  in  wages  at  the  source  of 
coal  supply  can  be  minimised  by  larger  production  and 
economics  until  a  vanishing  point  is  reached  with  the 
arrival  of  the  coal  in  the  bins  or  cellar  of  the  ultimate 
consumer.  Nothing  could  be  more  misleading.  The 
effect  of  a  wage  increase  upon  the  selling  price  of  coal 
must  always  be  "crescendo"  and  never  "diminuendo." 
One  of  the  most  unjust  statements  we  have  recently 
seen  is  a  warning  put  out  by  a  government  official  in 
the  United  States  against  profiteering  in  coal  which 
intimates  that  the  increased  cost  of  coal  to  the  con- 
sumer wmII  be  limited  to  the  increased  amount  of  wages 
given  to  the  mine  workers. 

The  mine-workers  in  the  United  States  have  been 
given  an  increase  of  27  per  cent  in  wages.  To  illust- 
rate how  this  will  work  out,  take  as  a  concrete  exampl :> 


a  coiiicry  raising  2,000  tons  of  coal  per  day,  with  a 
labour  cost  before  the  increase  of  one  dollar  per  ton. 

2  000  tons  at  one  dollar  $2,000 

Increase  in  wages  of  27  per  cent   540 

As  a  result  of  the  increased  wages  paid  to  the  mine- 
workers  there  will  be  an  immediate  rise  in  the  cost  of 
materials  secured  locally,  such  as  horse-feed,  pit-tim- 
ber, and  in  all  incidental  costs  of  hauling,  machine- 
shop  work.  This  increase  can  be  conservatively  placed 
at.  five  cents  a  ton.  There  will  be  a  much  greater 
ultimate  increase,  as  eventually  all  the  increased  cost 
of  wages  will  come  back  upon  the  purchase  price  of 
metal  supplies,  wire  ropes,  mine  cars,  oils,  etc..  but 
this  rise  will  be  gradual,  and  cannot  be  figured  ac- 
curately as  to  immediate  effect. 

Added  to  the  previously  mentioned  costs,  we 

now  obtain  $2,640.00 

Divided  by  2.000  tons,  or.  per  ton   ].,32 


April,  1 920  '  I  R  0  N    AND     S  T  B 

A  colliery  of  this  size  will  use  for  its  own  coiisuiap- 
tion,  at  boilers,  for  heating  and  yard  transportation, 
say  200  tons  daily.  The  extra  cost  of  coal  to  fires  Avill 
be  therefore  $64.00,  being  2,000  tons  at  32c  per  ton. 

The  price  of  coal  to  employees  will  remain  constant, 
so  that  the  increased  cost  must  be  recouped  from  an 
addition  to  the  cost  of  production.  Assuming  the 
number  of  householders  to  be  125,  which  would  be 
about  right  for  a  colliery  of  this  extent,  and  consump- 
tion of  coal  at  two  tons  monthly  per  household,  there 
will  be  about  ten  tons  daily,  or  say  three  dollars  to  be 
added  to  mine  cost.  The  sum  of  these  additions  is 
$2,707.00,  equal  to  a  cost  per  ton  of  $1.35. 

It  is  assumed  that  the  production  under  increased 
wages  will  remain  unimpaired,  but  it  is  well  known 
that  contract  workers  usually  have  before  them  a  cer- 
tain daily  earning,  which  consciously,  or  unconscious- 
ly, they  do  not  exceed.  The  history  of  wage  increases 
has  been  that  a  decrease  in  the  output  of  the  contract 
worker  follows.  Should  this  be  the  ease,  the  cost  per 
ton  will  be  increased  by  much  more  than  the  amount 
instanced. 

The  coal  operators  must  charge  the  railways  more 
for  coal  under  these  circumstances,  which  Ave  will 
estimate  will  increase  the  cost  of  coal  transportation 
to  market  by  five  cents  per  ton.  As  the  wholesaler 
does  business  on  a  percentage  basis,  his  spread  on  the 
handling  of  coal  to  the  retailer  will  be  necessarily 
increased  by  at  least  two  cents  per  ton.  The  retailer, 
who  must  take  a  larger  percentage,  Avill  probably  have 
to  add  another  five  cents,  and  the  teamster  who  de- 
posits the  coal  in  the  cellar  will  be  moderate  if  he  does 
not  add  more  than  three  cents  per  ton.  Addition  of 
these  cumulative  increases,  all  small,  but  we  believe 
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all  unavoidable,  will  bring" the  original  27  cents  per 
ton  up  to  50  cents,  without  anj'  additional  revenue  to 
the  coal  operator. 

Nothing  is  said  of  the  case  of  the  railways,  who  will 
shortly  after  the  inci'ease  to  the  miners  becomes  ef- 
fective, have  to  face  a  demand  for  iuci'eased  wages 
from  the  railway  employees,  on  the  plea  of  dearer 
coal,  and  will  also,  as  mentioned,  have  to  pay  more  foi 
locomotive  coal. 

The  foregoing  considerations  have  been  confined  to 
labour  costs,  but  there  are  many  other  costs  on  the 
colliery  sheet  which  will  be  affected  by  the  wage  in- 
crease, such  as  rates  and  taxes,  insurance  costs,  com- 
pensation costs,  and  other  fixed  charges,  and  eventual- 
ly every  item  of  material,  everything  that  depends  on 
freight  rates,  administrative  and  executive  chai'ges, 
will  be  increased,  too  probably  accompanied  by  a  de- 
creased production. 

The  foregoing  is  not  intended  as  an  example  of  the 
vicious  circle,  about  which  we  have  heard  ad  nauseum, 
but  as  concrete  example  of  how  a  27  per  cent  increase 
to  the  miner  will,  before  it  reaches  the  consumer,  be- 
come a  50  per  cent  increase,  despite  all  the  pious  hopes 
of  the  profiteer  hunters,  without  benefiting  anyone 
permanently,  the  miner  himself  not  excluded. 

There  is  no  help  for  this  condition  of  affairs  appar- 
ently, but  the  officials  of  the  United  States  Govern- 
ment, should  not  add  insult  to  injury  by  suggesting 
through  the  press  that  it  is  possible  for  coal  operators 
to  absorb  the  cost  of  wage  increases  out  of  their  pro- 
fits, or  to  confine  the  increase  to  the  consumer  to  the 
actual  amount  of  increase  obtained  by  the  miner.  It 
cannot  be  done. 


"  Closed  Shop  "  by  Government  Edict 


The  '"Edmonton  Bulletin"  has  the  following:— 
"Our  so-called  Minister  of  Labor  has  started  to  en- 
force his  edict  that  no  one  may  work  in  a  mine  in 
Alberta  unless  he  belongs  to  the  United  Mine  Workers. 
The  first  fruit  of  his  enterprise  in  that  direction  is 
that  four  mining  camps  in  the  province  are  shut  down, 
with  more  results  of  the  same  kind  likely  to  follow  the 
further  extension  of  his  mischievous  interference. 
I  Autocratic  measures  can  be  carried  a  good  way  in 
!  Canada.  But  when  it  is  attempted  to  compel  men  to 
join  a  labor  union  the  point  is  reached  where  such 
measures  ought  to  fail,  and  are  likely  to  fail.  Any 
man  who  can  dig  coal,  and  who  is  w^illing  to  do  so,  and 
to  behave  himself,  ought  to  be  allowed  to  work  in  a 
mine — so  far  as  the  law  is  concerned — without  asking 
the  consent  of  the  United  Mine  Workers  and  Senator 
Robertson.  And  the  people  of  Alberta  are  entitled  to 
have  coal  to  burn  whether  or  not  the  men  who  dig  it 
liave  the  approval  of  this  alien  labor  organization  and 


the  irresponsible  head  of  the  labor  department.  If 
the  Minister  of  Labor  cannot  do  anything  to  get  men 
to  labor  he  at  least  might  stop  preventing  men  from 
laboring  at  a  time  when  increased  production  is  so 
desperately  needed. 

In  our  January  issue  we  expressed  the  belief  that 
the  enforcement  of  the  "closed  shop"  by  Government 
edict  was  new,  and  also  very  dangerous,  because  based 
on  a  fundamentally  erroneous  principle.  The  problem 
of  the  O.B.U.  in  the  West  was,  and  is,  no  doubt  a  very 
anxious  one,  but  not  even  the  most  pressing  problems 
can  condone  expediency,  nor  can  it  ever  come  about 
that  the  violation  of  a  first  principle  of  citizenship 
can  ever  bring  in  its  train  anything  but  harmful  re- 
sults. The  Minister  of  Labour,  or  any  other  person 
ill  office,  has  no  right  to  enforce  membership  in  an  or- 
ganization upon  any  man.  He  might  just  as  i)roperly 
dictate  the  cut  of  his  clothes. 
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The  action  of  the  Japanese  in  occupying  Vladivo- 
stock,  and  the  similar  action  of  the  French  in  the  neu- 
tral area  on  the  Rhine,  indicates  that  there  are  at  least 
two  peoples  in  the  world  who  know  their  own  minds. 
The  French  are  a  very  logical  people,  and  the  Japan- 
ese may  be  forgiven  if  they  have  been  unable  to  follow 
the  complexities  of  the  Western  mind  in  its  chameleon- 
like attitude  towards  the  Bolsheviki.  They  are  also 
under  the  compulsion  of  living  next  door  to  these  ami- 
able people. 


FRENCH  RETALIATION  FOR  GERMAN  SEIZURE 
AND  DEMOLITION  OF  STEEL  PLANTS 
IN  FRANCE. 

German  Conunent  on  the  Sentence  upon  the  Roechling 
Brothers. 

The  "Deutche  Allegemeine  Zeitung, "  a  semi-official 
German  daily,  comments  bitterly  on  the  sentence  of 
imprisonment,  fine  and  exile  imposed  by  a  French 
court-martial  on  the  Roechling  Bros,  of  Volklingen 
and  Diedenhofen.  An  excerpt  from  this  comment, 
taken  from  a  translation  in  the  "Living  Age"  may  not 
be  without  interest  to  our  readers.  The  "Zeitung" 
says : — 

"Germany  continues  to  discuss  with  indigna- 
tion the  sentence  passed  upon  the  Rochling  Bro- 
thers by  a  French  court-martial.  They  have  been 
condemned  to  ten  years  in  prison,  fifteen  years' 
exile,  and  a  fine  of  ten  million  francs. 

"The  facts  of  the  case  are  very  simple.  As  the 
war  progressed,  Germany  found  itself  inexorably 
compelled  to  increase  its  output  of  war  materials 
to  the  utmost  in  order  to  maintain  itself  against 
enemies  who  had  the  resources  of  the  whole  world 
at  their  call.  Our  army  leaders,  therefore,  decid- 
ed to  make  all  the  iron  works  in  the  occupied  ter- 
ritories of  service.    With  this  in  view  the  raw 

materials  available  at  furnaces  and  iron  works 
which  were  not  in  operation,  were  requisitioned, 
and  their  machinery  was  removed  and  placed  at 
the  disposition  of  German  manufacturers  at  fixed 
prices  in  order  to  enable  the  latter  to  increase 
their  production  for  the  government.  This  was 
a  harsh  measure,  but  it  was  adopted  under  the 
compulsion  of  war  and  is  a  measure  permitted  by 
international  law.  The  Rochling  Brothers  were 
engaged  in  carrying  out  this  programme  in  the 
same  way  as  other  German  industrial  experts,  and 
it  is  for  this  offence  that  they  have  been  sen- 
tenced. 

"As  representative  of  his  establishment,  Her- 
mann Rochling  negotiated  with  the  German  Gov- 
ernment for  the  machinery  to  be  obtained  from 
stripping  a  French  establishment,  in  order  to  en- 
large his  own  plant  at  Diedenhofen.  The  mili- 
tary authorities  desired  him  to  make  such  exten- 
sion, because  his  other  works  at  Volklingen  were 
not  able  to  deliver  war  materials  in  required 
quantities  on  account  of  frequent  aviation  attacks. 
Robert  Rochling  is  charged  with  having  partici- 
pated in  carrying  out  this  commission.  He  is 
further  charged  with  having,  in  his  capacity  as 
an  officer,  participated  in  removing  machinery 
from  Belgian  and  French  factories,  not  for  his 
own  works,  but  for  other  purposes. 


"Any  unprejudiced  .judge  will  recognize  from 
a  mere  statement  of  the  facts  that  the  conduct  of 
these  men  was  not  punishable.  8o  far  as  Robert 
Rochling  acted  in  the  capacity  of  an  officer,  he 
was  merely  carrying  out  orders.  The  only  other 
acts  charged  against  him  were  purchasing  French 
machinery  from  the  German  Government,  mach- 
inery which  the  German  authorities  could  dis- 
pose of  under  international  law.  How  does  it 
happen,  then,  that  a  French  court-martial  will 
support  a  charge  of  theft  and  malicious  damage 
under  such  circumstances?  It  was  only  accom- 
plished by  rejecting  all  legal  forms  and  pre- 
senting a  special  plea  to  the  effect  that  the  Roch- 
ling Brothers  had  deliberately  conspired  to  ruin 
French  manufacturers  in  their  own  interest." 

The  French  are  probably  not  so  concerned  with  the 
capacity  of  Rochling  when  he  removed  machinery  from 
France  and  Belgium  to  his  own  .steel  works,  with 
the  actual  deed,  which  was  designed,  to  use  the  "All- 
geneine  Zeitung 's"  own  words,  to  ruin  French  manu- 
facturers in  his  own  interest.  Military  necessity  can 
be  pleaded  in  extenuation  of  every  crime  under 
Heaven,  but  it  will  never  excuse  the  action  of  the  Ger- 
mans in  destroying  every  industrial  enterprise  in  the 
occupied  zone  of  France,  and  the  removal  of  the  ma- 
chinery to  German  factories.  The  Frenchman,  is, 
above  all  men,  noted  for  his  clear  and  logical  think- 
ing, as  the  world  ha^  recently  had  occasion  to  observe. 


CHANGE  IN  THE  PRESIDENCY  OF  THE 
DOMINION  STEEL  CORPORATION 

Roy  M.  Wolvin  has  been  elected  president  of  the 
Dominion  Steel  Corporation,  Ltd.,  Sydney,  N.  S.,  to 
succeed  Mark  Workman,  who  resigned  the  position  in 
order  to  devote  his  attention  to  personal  affairs.  Mr. 
Workman,  however,  has  continued  as  chairman  of  the 
board  of  directors.  He  will  become  a  member  of  the 
London  advisory  committee  of  the  corporation  at  the 
instance  of  the  British  interests,  who  have  become  as- 
sociated with  it.  After  a  rest  at  Atlantic  City,  he  will 
sail  for  England. 

Mr.  Wolvin  who  has  risen  rapidly  to  a  position  of 
prominence  in  the  industrial  world,  was  born  at  St. 
Clair,  Mich.,  Jan.  21,  1880.  After  a  high  school  edu- 
cation in  that  city,  he  commenced  his  business  can  er 
as  clerk  with  the  Western  Transit  Co.,  Duluth  in  1896. 
remaining  there  about  one  year.  He  then  became 
manager  of  the  Great  Lakes  &  St.  Lawrence  Trans- 
portation Co.,  and  the  Standard  Steamship  Co.  and  oc- 
cupied these  positions  from  1901  until  1910.  He  next 
became  president  of  the  Standard  Steamship  Co., 
Winnepeg,  Man.,  the  Duluth  Shipping  Co.,  Duluth. 
and  the  Central  Shipping  Co.,  Chicago,  in  1910.  Later 
he  became  president  of  the  Montreal  Transportation 
Co.,  Ltd.,  Montreal,- Que. ;  president  of  the  Canada 
West  Coast  Navigation  Co.,  Vancouver;  vice-president 
and  general  managing  director  of  the  Halifax  Ship- 
yards, Ltd..  Halifax,  N.  S. ;  president  of  the  Canadian 
Towing  &  Wrecking  Co.,  Fort  William,  Ont.  :vice- 
president,  Cnllingwood  Shipping  Co.,  Ltd., ;  president. 
Reid  Towing  &  Wrecking  Co.,  Sarnia,  Ont. ;  president 
of  the  Maritime  Wrecking  &  Salvage  Co.,  Halifax, 
and  occupied  other  important  and  responsible  posi- 
tions. He  was  elected  a  director  of  the  Dominion  Steel 
Corporation  in  the  middle  of  1919. 
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Recent  Developments  in  the  Ferro- Alloy  Industry 

By  ROBERT  J.  ANDERSON.* 
Metallurgist,  U.S.  Bureau  of  Mines,  Pittsburgh,  Pa. 


In  dealing  with  progress  in  the  metallurgy  of  the 
ferro-alloys,  it  would  also  be  advisable  ordinarily  to 
deal  with  technical  advances  in  the  mining  of  metal- 
lurgical ores,  concentration  and  chemical  recovery,  as 
well  as  developments  in  the  metallurgy  of  ordinary 
and  tool  steels.  Any  attempt  to  do  this  would 
make  the  paper  too  long,  but  any  cognate  matter  will 
be  touched  upon  briefly.  Recent  progress  in  the  met- 
allurgy of  the  ferro-alloys  has  been  characterized  by 
some  important  departures  from  pre-war  standard 
practice  in  this  country,  as  well  as  by  numerous  tech- 
nical and  scientific  investigations  looking  to  the  more 
economical  manufacture  and  utilization  of  steel-mak- 
ing  alloys.  Much  attention  has  been  given  to  mining 
and  concentration  problems  for  the  purpose  of  secur- 
ing better  recoveries  and  preventing  waste,  and  these 
investigations  should  prove  to  be  of  substantial  value 
to  the  industry  and  the  country.  The  government 
technical  and  scientific  investigations  were  confined 
principally  to  manganese,  and  tungsten  to  a  lesser  ex- 
tent, but  chromium,  vanadium,  and  other  metals  would 
have  been  studied  at  length  had  the  war  lasted  longer. 

The  ferro-alloy  industry  is  relatively  old,  having 
been  built  up  with  the  steel  industry,  but  the  signi- 
ficant metallurgical  advances  have  come  since  1899 
with  the  employment  of  the  electric  furnace  for  the 
manufacture  of  all  kinds  of  ferro-alloys.  Ferro-man- 
ganese,  spiegeleisen,  and  low-grade  (Bessemer)  ferro- 
silieon  are  still  produced  mainly  in  the  blast  furnace, 
but  crucible  practice  for  the  manufacture  of  other 
principal  ferro-alloys  has  vanished.  At  the  present 
time,  ferro-ehromium,  ferro-tungsten,  ferro-titanium, 
ferro-molybdenum,  and  ferro-uranium  are  made  prin- 
cipally in  the  electric  furnace  and  a  subordinate  am- 
ount of  some  of  these  by  the  thermit  process ;  f erro- 
vanadium  is  made  largely  by  a  modification  of  the 
thermit  process  in  an  open-hearth  furnace,  but  the 
electric  furnace  has  been  gaining  ground  for  ferro- 
vanadium  reduction.  The  electric-furnace  manufac- 
ture of  ferro-silicon  has  grown  to  large  proportions, 
and  this  alloy  is  made  in  all  grades  in  the  electric  fur- 
nace. Generally  speaking,  the  thermit  alloys  are  high- 
er in  price  than  electric-furnace  alloys,  and  they  are 
subject  to  the  market  fluctuations  in  the  price  of 
aluminum  while  the  latter  are  not.  Metallurgical  pro- 
gress and  tendencies  are  discussed  briefly  below  for 
each  individual  alloy. 

Perro-Manganese  and  Spiegeleisen. — -A  great  deal  of 
attention  was  given  to  manganese  during  the  war,  and 
^several  metallurgical  changes  in  practice  were  put  in- 
to effect.  The  standard  contents  of  ferro-manganese 
(78-82  per  cent)  and  of  spiegeleisen  (18-22  per  cent) 
were  lowered  to  70  and  16  per  cent'  manganese  respec- 
tively, so  as  to  make  practical  the  utilization  of  lean 
domestic  ores,  and  to  conserve  manganese.  At  the 
same  time,  two  other  alloys,  silico-manganese  and 
silieo-spiegel  came  into  some  prominence.  In  the  con- 
servation efforts  carried  out  during  the  war,  it  was 
shown  that  the  lower  grades  of  ferro-manganese  and 

*A  paper  presented  at  the  Boston  Meeting  of  the 
American  Electrochemical  Society,  April  8-10,  1920. 
Abstracted. 


spiegeleisen  could  be  satisfactorily  employed  in  steel 
making,  but  the  personal  prejudice  of  most  steel  mak- 
ers is  against  such  alloys ;  immediately  after  the  re- 
strictions were  removed  at  the  close  of  the  war,  pro- 
duction of  the  lower  grade  alloys  ceased,  and  the  for- 
mer standard  grades  are  now  made  exclusively.  Ef- 
forts were  also  made  to  substitute  spiegeleisen  for 
ferro-manganese  for  the  higher  carbon  steels ;  this  was 
not  a  metallurgical  advance,  but  rather  a  retrogres- 
sion to  the  practice  of  the  Bessemer  rail  mills,  using 
cupolas  to  melt  the  spiegeleisen.  An  investigation 
carried  out  with  the  idea  of  conserving  manganese  in 
open-hearth  practice  and  utilizing  alloys  other  than 
ferro-manganese.  pointed  out  metallurgical  advances 
in  three  directions,  viz.  (1)  the  use  of  a  molten  spiegel 
mixture  for  deoxidation  and  recarburization ;  (2)  the 
practice  of  melting  and  refining  the  steel  bath  so  as 
to  insure  a  relatively  high  residual  content  of  man- 
ganese; and  (3)  the  use  of  manganese  alloys  contain- 
ing silicon  (silico-manganese).  As  has  been  mention- 
ed, the  use  of  silico-manganese  and  silico-spiegel  was 
extended  somewhat.  Difficulty  in  obtaining  sufficient 
supplies  of  ore  suitable  for  the  production  of  ferro- 
manganese  led  to  active  consideration  and  large  scale 
experiments  in  the  smelting  of  manganese-lean  and 
siliceous  ores  in  the  electric  furnace  for  making  so- 
called  intermediate  alloys  such  as  the  following: 

Approximate  Chemical  Composition,  Percent. 
Alloy.  Mn.         Fe.         Si.  C. 

Silico-manganese        55-70        20-5        25  0.35 
Silico-spiegel  20-50        67-43        4-10  1.5-3.5 

Alloys  like  the  above  can  be  made  readily  in  the 
electric  furnace,  but  the  extent  to  which  they  can  be 
employed  depends  largely  upon  the  prejudice  of  the 
American  steel  maker  rather  than  upon  metallurgical 
considerations.  It  has  been  demonstrated,  however, 
that  large  tonnages  of  silico-manganese  can  be  used 
in  the  United  States  in  the  manufacture  of  steels  to 
which  both  ferro-manganese  and  ferro-silicon  must 
normally  be  added,  and  sufficient  evidence  is  at  hand 
(based  on  foreign  practice  as  well  as  large  scale  ex- 
periments in  this  country)  to  indicate  that  the  use  of 
silico-manganese  is  metallurgically  sound  and  desir- 
able. Prior  to  the  war,  practically  all  the  ferro-man- 
ganese made  in  the  United  States  and  elsewhere  was  a 
blast-furnace  product,  and  a  metallurgical  develop- 
ment of  importance  has  been  the  commercial  electric- 
furnace  manufacture  of  this  alloy.  No  spiegeleisen 
has  been  made  in  the  electric  furnace  as  a  commercial 
alloy,  and  the  entire  output  is  made  in  the  blast  fur- 
nace. Scarcity  of  ferro-manganese,  high  prices  of 
coke,  and  shortage  of  ores  made  it  profitable  for  a 
number  of  electric-furnace  plants  to  he  built  for  the 
production  of  ferro-manganese,  and  it  was  generally 
found  advantageous  to  build  them  near  manganese 
mines,  even  in  the  face  of  high  power  costs. 

During  the  period  when  the  electric-furnace  ferro- 
manganese  plants  were  developed  in  the  United  States, 
many  of  the  difficulties  incident  to  reduction  of  the 
alloy  were  overcome,  but  metallurgical  progress  is  still 
possible  in  several  directions,  viz.,  as  to  size  of  units, 
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volta^re  to  be  enii)loye(l,  and  n-duefion  of  losses  by 
dustin<;;  and  in  the  slas-  Any  decided  metallur<fical 
progress  in  ferro-man«?anese  smelting  by  the  electrie 
furnace  is  doulitrul,  for  it  is  pi-obleinatieal  whether- 
any  more  tiian  a  very  few  of  the  more  advantageously 
situated  plants  eau  continue  operations  innU'r  i)resent 
conditions.  Both  fuel  and  manganese  losses  in  the 
blast-furnace  production  of  ferro-manganese  are  norm- 
ally high,  manganese  losses  varying  from  15  to  25  per 
cent  in  the  slag,  whei-eas  in  electric-furnace  practice 
this  lo?s  has  been  brought  down  to  10  per  cent.  Until 
the  latter  practice  becomes  more  firmly  established, 
metallurgical  developments  of  signal  importance  can 
be  readily  effected  in  blast-furnace  practice,  notably 
by  the  use  of  low-ash  coke  and  low-silica  stone,  and 
large  savings  can  be  made  by  adherence  to  metallurgi- 
cal principles  in  the  operation  of  manganese-alloy 
stacks. 

Manganese  recovery  in  the  manufacture  of  silico- 
manganese  by  the  electric  furnace  is,  however,  norm- 
ally quite  high  (about  95  per  cent)  because  of  the 
absence  of  slag,  and  the  direct  manufacture  of  silico- 
manganese  is  a  marked  advance  over  the  earlier  me- 
thod employed  of  mixing  molten  ferro-manganese  and 
ferro-silicon  to  form  the  desired  alloy.  Ordinarily, 
blast  furnaces  making  ferro-manganese  can  operate 
economically  on  ores  containing  not  much  less  than  40 
per  cent  (or  35  per  cent  at  least)  Mn,  nor  more  than 
12  per  cent  Si,  but  the  electric  smelting  of  both  low- 
grade  domestic  ores  and  manganiferous  slags  has  been 
shown  to  be  metallurgically  feasible;  it  is  scarcely  pro- 
fitable to  attempt  to  so  smelt  such  ores  \n  normal 
times  and  prices. 

The  Jones  (direct  reduction)  process  for  the  con- 
centration of  manganese  in  manganiferous  iron  ores, 
where  the  association  of  the  manganese  and  iron  is 
so  intimate  that  the  ordinary  gravity  or  magnetic- 
separation  methods  fail,  has  been  shown  to  be  metal- 
lurgically sound,  but  its  possibilities  under  normal 
conditions  in  the  ferro-manganese  industry  are  not  yet 
proved.  Looking  back  over  the  metallurgical  develop- 
ments of  the  past  five  years  in  ferro-manganese  and. 
related  alloys,  it  is  .seen  that  numerous  investigations 
have  pointed  the  way  to  advanced  practice,  and,  al- 
thougli  some  of  the  experiments  made  have  not  been 
demonstrated  commercially  under  normal  conditions, 
the  general  progress  has  been  of  significant  import- 
ance. It  is  unfortunate  that  the  same  cannot  be  said 
of  some  of  the  other  alloys  which,  metallurgically, 
stand  in  about  the  same  position  as  they  did  ten  year's 
ago. 

Ferro-Silicons.  —  From  the  staudponit  of  tonnage 
produced,  ferro-silicon  is  the  most  extensively  used  of 
all  the  ferro-alloys  made  in  the  electric  furnace.  Blast- 
furnace ferro-silicon,  so-called  Bessemer  grade,  had 
been  manufactured  for  many  years  in  the  United 
States,  but  there  were  only  one  or  two  producers  of 
50  per  cent  electric-furnace  ferro-silicon  in  this  coun- 
try prior  to  1914.  Owing  to  the  large  demand  in  the 
steel  industx-y,  the  number  of  producers  was  increased 
to  about  15  in  1918,  but  during  the  period  of  liquid- 
ation and  collapse  in  1919  a  number  of  the  plants 
have  been  dismantled  and  junked. 

The  main  reason  for  the  slow  development  of  elec- 
tric-furnace manufacture  of  ferro-silicon  in  the  United 
States  had  been  the  cost  of  power;  power  consump- 
tion is  normally  very  heavy,  and  although  the  cost  of 
raw  materials  is  low,  it  liad  previously  been  found 
cheaper  to  import  50  per  cent  alloy,  as  well  as  the 


higher  grades.  Steadily  increasing  open-hearth  capa- 
city prior  to  the  war  caused  a  regular  increa.sed  con- 
sumption of  50  per  cent  ferro-silicon,  but  this  was  not 
reflected  in  further  expansion  of  the  domestic  output 
to  any  extent. 

High  Silicon  Steel  for  Shells  Caused  demand  for 
Ferro-Silicon  During  War 

The  great  expansion  in  the  domestic  output  of  ferro- 
silicons  of  all  grades,  as  well  as  that  of  Canada,  Eng- 
land and  France,  was  the  result  of  the  enormous 
quantities  of  shell  and  munitions  steel  made;  these 
steels  run  fairly  high  in  silicon,  considerably  higher 
than  ordinary  structural  steels,  and  large  amounts  of 
ferro-silicon  were  required. 

A  number  of  new  electric-furnace  plants  were  in- 
stalled during  the  period  1914-1918,  mast  of  the  ex- 
pansion coming  duiing  the  first  three  years  of  the 
war,  with  Canada  taking  an  advanced  position.  The 
higher  grades  of  ferro-silicon,  containing  75  and  90 
per  cent  Si,  found  increased  application  in  the  manu- 
facture of  high-silicon  electrical  steels,  and  the  manu- 
facture of  thcs(>  alloys  was  undertaken  by  steel  com- 
panies for  their  own  consumption. 

No  important  metallurgical  advances  have  taken 
place  in  blast-furnace  ferro-silicon  practice,  but  the 
production  of  low-grade  ferro-silicon  (10-15  per  cent 
Si)  in  the  electric  furnace  is  worthy  of  note.  Wheth- 
er the  electric-furnace  producers  of  low-grade  ferro- 
silicon  can  compete  with  the  blast-furnace  makers  Is 
somewhat  conjectural,  but  the  former  have  made  a  de- 
termined attempt  in  1919  to  establish  themselves  in 
this  field.  Only  the  lowest  grades  of  ferro-silicon 
can  be  made  in  the  blast  furnace  because  of  the  diffi- 
culty of  reducing  silica,  and  all  the  higher  grades 
must  be  made  in  the  electric  furnace;  there  have  been 
some  attempts,  however,  to  produce  50  per  cent  ferro- 
silicon  in  the  blast  furnace  by  using  a  blast  enriched 
with  oxygen. 

The  over-expansion  of  electric-furnace  capacity  for 
ferro-silicon  during  the  war  period  was  markedly 
shown  by  the  collapse  in  1910.  Although  ferro-silicon 
is  normally  prodiaced  in  electric  furnaces  only  in  lo- 
calities where  power  is  cheap,  under  the  conditions 
brought  about  by  the  war,  the  higher  grade  alloys 
were  manufactured  profitably  even  where  power  is 
relatively  dear,  for  example  at  Baltimore,  Md..  near 
Pittsburgh,  Pa.,  and  at  Anniston,  Alabama. 

Ferro-Chromivm. — This  alloy,  usually  and  errone- 
ously called  ferro-ehrome,  is  an  electric-furnace  pro- 
duet  almost  exclusively ;  a  carbon-free  grade  is  made 
by  the  thei-mit  process.  Prior  to  the  introduction  of 
the  electric  furnace  for  ferro-alloy  manufacture,  prac- 
tically all  ferro-chromium  w-as  made  in  the  blast  fur- 
nace; a  small  amount  w-as  made  in  the  crucible.  On- 
ly low-tenor  ferro-chromium  can  be  made  in  the  blast 
furnace,  and  then,  for  alloys  containing  anout  40  per 
cent  Cr.,  rich  ores,  high  temperatures,  and  high  blast 
l)ressures  are  required;  coke  consumjjtion  is  also  nor- 
mally excessive.  The  older  methods  have  been  prac- 
tically superseded  because  of  the  distinct  advantages 
offered  by  the  electric  furnace,  but  the  demand  of  the 
steel  makers  for  high-tenor  ferro-chromium  low  in 
carbon  have  been  an  additional  incentive  to  electric- 
furnace  manufacture. 

There  were  only  two  domestic  makers  of  ferro- 
chromium  ])rior  to  the  war.  but  the  number  of  pro- 
ducers in  1918  was  about  ten,  and  the  capacity  was 
about  2."). 000  tons  ])er  aiuium.    The  situation  in  ferro- 
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chromium  has  l)een  somewhat  analogous  to  that  in 
ferro-tungstcji,  but  the  metallurgical  advances  in 
feiTO-chromium  have  been  more  noteworthy  in  the 
past  five  years.  Metallurgical  progre.ss  has  been  made 
in  th?  direct  production  of  low-carbon  ferro-chromium 
in  the  electric  furnace,  in  the  refining  of  high-carbon 
alloys,  and  in  smelting  lean  domestic  ores.  Keeney's 
notable  experiments  on  the  smelting  of  low-grade  ores 
and  chromium  slags  have  contributed  materially  to 
recent  metallurgical  progress.  It  has  now  been  shown 
that  good  recoveries  of  chromium  may  be  expected 
when  smelting  lean  ores  provided  the  carbon  in  the 
resultant  alloy  is  allowed  to  run  high  enough  (7  per 
cent)  ;  from  a  metallurgical  standpoint,  entirely  satis- 
factory results  have  been  obtained  from  high-grade 
domestic  ores  in  smelting  all  grades  of  ferro-chrom- 
ium. 

During  the  war,  most  of  the  ferro-chromium  used 
in  the  steel  industry  was  for  the  manufacrure  of 
chromium-nickel  and  chromium-vanadium  steels,  either 
directly  or  indirectly  for  government  i-equirenients, 
but  with  the  withdrawal  of  the  war-demand  some  of 
the  new  companies,  which  made  ferro-chromium,  have 
been  forced  to  suspend  operations  temporarily  or  com- 
pletely. The  alloy  containing  6-8  per  cent  C  and  SO- 
TO per  cent  Cr  is  a  standard  grade,  but  some  steel 
makers  prefer  high-tenor  alloys  with  less  carbon.  The 
metallurgical  difficulties  in  making  a  low-carbon  alloy 
require  further  investigation,  for  at  the  present  time 
the  cost  of  additional  refining  makes  the  cost  of  low- 
carbon  alloys  several  times  as  much  as  tiigh-carbon 
ones. 

Ferro-Tnngsten. — Prior  to  1914,  nearly  all  of  the 
tungsten  powder  and  ferro-tungsten  used  in  the  Unit- 
ed States  for  the  manufacture  of  high-speed  steel  was 
imported  from  Germany,  but  during  the  war  the 
United  States  became  a  large  producer  and  exporter 
of  ferro-tungsten  and  metallic  tungsten.  The  metal- 
lurgical importance  of  tungsten  is  due  practically 
entirely  to  its  use  in  the  manufacture  of  high-speed 
steel,  and  about  95  per  cent  of  all  the  tungsten 
(whether  as  concentrates,  ferro-tungsten,  or  tungsten 
powder)  produced  or  imported,  ultimately  finds  its 
way  into  special  steels.  Some  people  entertain  the 
idea  that  much  tungsten  is  employed  in  tungsten-lamp 
manufacture,  but  the  amount  used  for  that  purpose  is 
infinitesimal  compared  to  tiie  total  quantity  con- 
sumed. 

The  growth  of  the  manufacture  of  ferro-tungsten 
and  tungsten  powder  in  the  United  States  is  best 
shown  by  the  following :  prior  to  1914,  pt-actically  no 
ferro-tungsten  was  made  here,  altl)ough  at  the  same 
time  Germany  was  importing  ores  from  this  country 
and  shipping  ferro-tungsten  for  American  consump- 
tion. At  the  close  of  1918,  there  were  about  20  domes- 
tic makers  of  ferro-tungsten  and  tungsten  powder,  but 
some  of  these  have  been  obliged  to  cease  operatio'"'s 
in  1919.  Normal  consumption  of  60  per  cent  WO;, 
concentrates  for  the  manufacture  of  ferro-tungsten 
and  tungsten  powder  is  now  rated  at  about  7,500  tons 
per  annum,  by  a  leading  maker. 

Naturally,  during  the  war  the  demand  for  rungsten 
for  high-speed  steel  to  be  used  in  machining  shells, 
munitions,  and  machinery  was  enormous,  but  in  nor- 
mal times  the  demand  had  expanded  heavily  with  the 
development  of  the  automobile.  A  further  increased 
demand  is  looked  for  in  oon)iectioi]  with  tractor  de- 
velopment, which  promises  to  be  very  large,  and  the 
demand  for  higli-s])eed  steel   is   certain   to  advance. 


The  metallurgical  advances  in  the  manufacture  of 
ferro-tungsten  have  been  few  in  recent  years,  and  the 
main  technical  progress  in  the  tungsten  industry  of 
the  United  States  has  been  in  connection  with  milling 
and  concentration ;  at  the  height  of  the  tungsten-ore 
production,  the  milling  of  ores  in  Boulder,  Colo,  dis- 
trict had  reached  the  highest  development  anywhere 
in  the  world. 

Formerly,  tungsten  powder  was  used  almost  entire- 
ly for  fixed  additions  to  steel,  but  the  powder  has  now 
been  replaced  to  a  considerable  extent  by  low-carbon 
80  per  cent  ferro-tungsten.  At  the  present  time,  in 
the  manufacture  of  high-speed  steel  about  50  per  cent 
of  the  tungsten  used  is  in  the  form  of  ferro-tungsten, 
the  remainder  being  tungsten  powder.  Metallux'gieal- 
ly,  there  should  be  no  particular  advantage  lu  either, 
but  if  the  ferro-tungsten  is  not  homogeneous  varia- 
tions in  the  tungsten  content  of  the  steel  may  occur. 
On  the  other  hand,  loss  by  oxidation  in  making  fixed 
additions  to  steel  are  claimed  to  be  less  when  ferro- 
tungsten  is  employed  than  tungsten  powder.  The  use 
of  ferro-tungsten  is  growing  in  favor.  No  serious  dif- 
ficulties are  met  with  in  the  reduction  of  ferro-tung- 
sten in  the  electric  furnace ;  it  is  one  of  the  easiest 
alloys  to  reduce  and  does .  not  so  readily  oxidize  or 
form  carbides  as  chromium  and  uranium.  No  pro- 
gress has  been  made  in  tapping  high-grade  ferro- 
tungsten  from  the  electric-furnace,  and  the  alloy  is 
still  made  principally  in  knock-down  furnaces.  Low- 
er grade  ferro-tungsten  can  be  tapped,  but  it  is  not 
practice  to  do  so.  The  ability  of  domestic  makers 
to  turn  out  a  high -tenor,  uniform,  ferro-tungsten  has 
been  demonstrated,  and  the  use  of  tungsten  powder 
is  likely  to  decrease,  more  ferro-tungsten  being  made 
from  year  to  year.  Some  ferro-tunsten  is  still  made 
by  the  reduction  of  tungsten  concentrates  in  the  cru- 
cible with  carbon,  but  the  bulk  of  the  output  in  the 
United  States  is  made  in  the  electric  furnace  by  re- 
duction with  coke  or  other  form  of  carbon. 

Ferro-Vanadium. — About  75  per  cent  of  ferro-vana- 
dium  made  in  the  United  States  is  manufactured  by 
the  thermit  process,  or  by  a  modification  of  the  ther- 
mit process  in  the  open-hearth  furnace  using  metallic 
aluminum  as  the  reducing  agent.  The  remainder  of 
the  ferro-vanadium  is  made  in  the  electric  furnace 
using  90  per  cent  silicon  as  the  reducing  agent.  Con- 
sequently, the  price  of  ferro-vanadium  is  affected 
largely  by  the  fluctuations  in  the  aluminum  market 
and  to  a  less  extent  by  the  price  of  silicon.  Reduc- 
tion of  vanadium  oxide  or  vanadate  of  iron  by  carbon 
in  the  electric  furnace  has  been  generally  abandoned 
because  of  the  difficulty  in  holding  carbon  low  in  the 
resultant  ferro-vai^adium,  and  this  element  is  highly 
objectionable  to  steel  makers. 

Metallurgical  advances  in  ferro-vanadium  as  to  the 
thermit  reduction  of  the  alloy  have  been  almost  at  a 
standstill,  and  the  main  technical  advances  have  come 
in  the  chemical  processes  for  extraction  of  vanadium 
from  domestic  ores,  particularly  the  Colorado  eamo- 
tite,  in  the  developmeni  of  vanadium  steels  for  cast- 
ings and  forgings,  and  in  the  use  of  vanadium  in 
high-speed  steels.  Th?  33  per  cent  ferro-vanadium  has 
been  shown  to  be  tlie  most  suitable  for  use  in  the 
metallurgy  of  steel.  Silicon  metal  has  been  found  to 
be  the  most  satisfactory  I'educing  agent  for  electric- 
furnace  practice,  but  high-grade  ferro-silieon  can  also 
be  used.  Metallurgical  progress  has  been  made  in  the 
refining  of  high  silicon  ferro-vanadium  s,,  as  to  ob- 
tain a  product  containing  less  than  1  per  eenr  Si,  and 
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it  is  much  easier  to  reduce  the  silieon  content  of  ferro- 
vanaclium  by  refining  than  the  carbon  content  of  the 
same  alloy  made  by  reduction  with  carbon. 

In  connection  with  the  recent  reorganization  of  the 
Am(!riean  Vanadium  Co.,  plans  called  for  an  electric- 
furnace  installation  for  working  over  the  large  slag 
dumps  at  Bridgeville,  Pa.,  for  the  purpose  or  recov- 
ering the  vanadium  lost  by  the  earlier  operations. 
Additional  progress  has  been  made  in  metallurgical 
investigations  looking  to  the  utilization  of  domestic 
ores,  particularly  the  vanadinites  and  complex  ores  of 
New  Mexico  and  Arizona.  With  the  threatened  de- 
cline in  the  output  of  the  Peruvian  mines,  the  do- 
mestic vanadium-bearing  minerals  of  little  importance 
at  present  may  become  commercial  ores  of  vanadium. 

A  noteworthy  change  in  recent  years  has  been  the 
introduction  of  vanadium  into  high-speed  steels,  par- 
ticularly all  high  tungsten-chromium  and  molyb- 
denum-chromium steels.  The  growth  of  the  ferro- 
vanadium  branch  of  the  ferro-alloy  industry  in  this 
country  has  not  been  so  marked  in  the  last  five  years 
as  was  the  case  with  ferro-silicon,  ferro-tuugsten,  and 
ferro-chromium ;  however,  the  United  States  was  the 
largest  maker  of  ferro-vanadiiim  both  before  and  dur- 
ing the  war,  and  the  domestic  output  increased  con- 
siderably during  the  war  period.  There  were  two  or 
three  domestic  producers  of  ferro-vanadium  prior  to 
1914  and  six  or  seven  at  the  close  of  1918. 

Fcrro-Titanium  Alloys. — Alloys  of  iron  and  titan- 
ium were  developed  for  use  in  the  metallurgy  of  steel 
after  the  introduction  of  the  electric  furnace,  and  at 
the  present  time  the  greater  part  of  the  ferro-titanium 
made  in  the  United  States  is  an  electric-furnace  pro- 
duct. Some  carbon-free  ferro-titanium  is  made  by 
the  thermit  process,  but  this  alloy  also  contains  vary- 
ing amounts  of  aluminum.  There  are  still  two  dis- 
tinct kinds  of  ferro-titanium  alloys  manufactured,  one 
called  ferrocarbon-titanium,  containing  15-18  per  cent 
Ti  and  about  6  per  cent  C,  and  the  other  a  carbon-free 
product,  containing  about  25  per  cent  Ti.  The  form- 
er is  made  in  the  electric  furnace  and  the  latter  by  the 
thermit  process. 

The  use  of  titanium-treated  rails  fell  off  markedly 
for  several  years  prior  to  1914  because  of  the  ascend- 
ency of  the  open-hearth  process  in  making  rail  steel ; 
consequently  with  the  decline  of  Bessemer  tonnage  of 
rails,  the  amount  of  ferro-titanium  alloys  used  in  their 
manufacture  decreased  rapidly.  This  followed  be- 
cause it  was  thought  that  the  supposed  superiority  of 
the  open-hearth  rail  would  obviate  the  use  of  titanium 
in  rail  steel,  but  further  experience  indicated  that  the 
use  of  ferro-titanium  alloys  was  also  desirable  for 
open-hearth  rail  and  other  steels,  so  that  titanium  is 
again  used  in  large  amounts  for  scavenging  steel. 
About  2,500,000  tons  of  steel  were  treated  with  ferro- 
titanium  alloys  in  1918,  and  the  metallurgical  value 
of  additions  of  titanium  has  been  shown  to  be  of  dis- 
tinct importance  in  treating  all  kinds  of  steels. 

During  the  war  in  connection  with  conservation  of 
manganese,  numerous  experiments  were  carried  out 
for  the  purpose  of  substituting  ferro-titanium  alloys 
for  ferro-manganese  either  in  whole  or  in  part ;  par- 
tial substitution  of  ferro-titanium  for  ferro-manganese 
has  been  successfully  effected,  and  this  practice  will 
probably  continue  to  increase  in  view  of  the  results 
obtained  on  a  large  scale!  One  steel  plant  has  been 
able  to  reduce  the  usual  amount  of  ferro-manganese 
about  50  per  cent  by  addition  of  ferro-titanium  in  the 
ladle.     No  important  metallurgical  advances  in  the 


smelting  of  ferro-titanium  have  occurred,  and  al- 
though numerous  patents  have  been  taken  out  in  re- 
cent years  for  metallurgical  improvements  and  new 
methods,  the  recent  progress  has  been  largely  the  re- 
sult of  gradual  betterments  in  previously  existing 
practice.  Exports  of  ferro-titanium  alloys  have  con- 
tinued to  grow,  and  the  United  States  continues  to 
occupy  a  leading  position  in  the  titanium  branch  of 
the  ferro-alloy  industry. 

Ferro -Molybdenum.. — This  alloy  has  suffered  some 
peculiar  vicissitudes  in  fortune  from  the  metallurgi- 
cal standpoint,  and  an  exceedingly  large  amount  of 
contradictory  information  has  been  issued  in  regard 
to  the  value  and  properties  of  molybdenum  steels. 
However,  the  employment  of  molybdenum  in  the  met- 
allurgy of  steel  is  admittedly  in  its  infaiicy,  and  too 
much  cannot  be  logically  expected  at  the  present  time. 
Prior  to  1914,  only  about  10  ton  of  ferro-molybdenum 
was  made  annually  in  the  United  States  and  that  al- 
most entirely  for  export.  Ferro-molybdenum  is  now 
generally  made  in  the  electric  furnace  directly  from 
raw  molybdenite  (MoS^)  concentrates,  although  it  was 
formerly  made  by  the  reduction  of  the  roasted  sul- 
phide in  the  crucible  with  carbon  as  the  reducing 
agent.  At  the  present  time,  the  use  of  roasted  ore 
has  passed,  and  the  molybdenum-bearing  material  for 
reduction  with  ferro-molybdenum  may  be  raw  molyb- 
denite concentrate,  or  a  sodium  molybdate  (Na.Mo04) 
slag  obtained  from  wulfenite. 

.Canada  Produced  Large  Quantities  of  Ferro-Molyb- 
denum  During  War 

Experimental  runs  have  been  made  in  Canada  with 
l)ure  molybdic  acid.  In  the  electric  furnace  either 
carbon  or  silicon  metal  is  used  as  the  reducing  agent ; 
the  former  is  more  generally  employed,  and  the  use  of 
silieon  (and  ferro-silicon  for  the  production  of  the 
lower  grades  of  ferro-molybdenum)  is  a  recent  com- 
mercial departure  although  covered  by  early  patents. 
In  1918,  several  hundred  tons  of  ferro-molybdenum 
were  produced  in  the  United  States,  largely  for  ex- 
lH)rt,  and  during  the  war  period  Canada  became  a 
large  producer  of  the  alloy.  Even  yet,  because  of  the 
infancy  of  the  industry,  standard  grades  of  ferro- 
molybdenum  are  not  well  established,  but  alloys  are 
offered  containing  from  50  to  80  per  cent  Mo  and  1 
to  3  per  cent  C.  As  in  the  case  of  ferro-tungsten  and 
ferro-chromium,  metallurgical  advances  in  the  smelt- 
ing of  ferro-molybdenum  have  not  been  marked  in  re- 
cent years,  and  the  technical  developments  in  the 
molybdenum  industry  have  come  largely  in  the  con- 
centration of  molybdenite  by  flotation  and  in  the  de- 
velopment of  molybdenum  steels.  Molybdenite  con- 
centration had  reached  a  high  state  of  development  in 
the  United  States  and  Canada  in  1918,  but  the  col- 
lapse of  the  molybdenum  market  has  compelled  do- 
mestic mines  and  mills  to  suspend  operations. 

The  development  of  molybdenum  steels  has  been  the 
result  of  European  investigations  principally,  and  fur- 
ther application  of  these  steels  is  looked  for.  Con- 
siderable furore  has  been  raised  recently  over  the  mo- 
lybdenum steel  developed  by  Dr.  Arnold  in  England, 
but  this  development,  in  fact,  dates  back  to  1899  and 
essentially  calls  for  the  use  of  vanadium  and  the  siib- 
stitution  of  molybdenum  for  tungsten.  Much  of  the 
actual  development  in  molybdenum  steels  during  the 
war  was  closely  connected  with  ordnance  matters  both 
here  and  abroad,  and  the  results  of  experiments  are 
just  now  coming  out.    Among  other  things,  the  de- 


April,  1920 


IRON    AND    STEEL    OF  CANADA 


87 


velopment  of  complex  molybdenum  steels  for  forgings 
is  noted,  as  well  as  the  use  of  calcium  molybdate  for 
making  fixed  additions  of  molybdenum  to  steels. 
There  is  an  ample  supply  of  workable  ore  in  the 
United  States;  notably  the  deposit  at  Climax  Colo.,  and 
this  country  should  have  no  difficulty  in  supplying  its 
own  internal  requirements  of  ferro-molybdenum.  In  the 
past  there  has  been  doubt  as  to  whether  supplies  of  ore 
would  be  advisable,but  with  that  doubt  definitely  set 
out  of  the  way,  the  expansion  of  the  domestic  ferro- 
molybdenum  industry  rests  solely  on  the  future  of 
molybdenum  steels. 

Ferro-Uranium. — This  is  one  of  the  more  recent 
ferro-alloys  to  be  suggested  and  used  in  the  metallur- 
gy of  steel,  particularly  for  fixed  additions  in  the  man- 
ufacture of  so-called  uranium  tool  steels.  All  of  the 
ferro-uranium  made  in  the  United  States  for  commer- 
cial sale  is  obtained  by  reduction  of  by-products  de- 
rived from  the  earnotite  ores  of  Colorado,  secured 
principally  by  the  method  of  extraction  employed  by 
the  National  Radium  Institute.  The  important  metal- 
lurgical advances  in  ferro-uranium  and  uranium 
steels  have  dated  from  the  original  work  of  the  Bureau 
of  Mines  in  co-operation  with  the  Institute  and  a  pri- 
vate steel  company ;  ferro-uranium  was  developed 
principally  to  secure  an  outlet  for  the  large  amounts 
of  sodium  uranate,  NaoUjOy,  which  accumulated  as  a 
by-product  from  radium  production.  Sodium  iiranate 
is  converted  into  the  black  oxide  of  unranium  by  re- 
duction with  carbonaceous  material  on  fusion  with 
sodium-chloride,  and  the  resulting  uranium  oxide, 
UO2,  is  the  raw  material  for  the  electric-furnace  pro- 
duction of  ferro-uranium. 

The  general  method  developed  for  the  manufacture 
of  ferro-uranium  of  varying  grades  is  by  reduction  of 
uranium  oxide  with  carbon  in  a  tilting  electric  furnace  ; 
ferro-uranium  cannot  be  economically  made  by  the  use 
of  silicon  metal  as  a  reducing  agent  because  the  re- 
covery is  low  and  the  silicon  content  of  the  resulting 
alloy  too  high.  It  has  been  shown  that  ferro-uranium 
containing  from  40  to  70  per  cent  U  and  about  2  per 
cent  can  be  made  commercially,  without  a  second 
refining  operation,  under  certain  conditions,  and  re- 
fining for  lowering  carbon  in  the  case  of  ferro-uranium 
is  undesirable  because  of  the  tendency  of  the  alloy  to 
lose  uranium  by  oxidation  into  the  slag.  From  the 
metallurgical  standpoint  it  is  difficult  to  make  a  low- 
carbon  ferro-uranium  simply  by  regulating  the  amount 
of  carbon  charged,  as  is  the  case  with  some  of  the 
ferro-alloys. 

Some  further  experiments  have  been  made  in  recent 
years  on  the  production  of  metallic  uranium,  as  well 
as  in  the  case  of  metallic  uranium  for  fixed  additions 
to  steel.  Metallic  uranium  (containing  considerable 
uranium  carbide)  has  been  made  by  the  reduction  of 
uranium  oxide  with  petroleum  coke  in  a  stationary 
electric  furnace,  but  the  direct  recovery  of  uranium 
is  low.  Furthermore,  uranium  metal  is  not  satisfac- 
tory as  ferro-uranium  for  making  fixed  additions  to 
steel  because  of  its  high  melting  point  and  ease  of 
oxidation.  Ferro-uranium  has  been  shown  to  be  more 
suitable,  and  the  grade  containing  about  25  to  35  per 
cent  U  is  satisfactory  when  less  than  2  per  cent  U  is 
required  in  the  resultant  steel. 

Minor  and  Complex  Ferro-Alloys.— 'Numerous  alloys 
of  iron  with  our  elements  have  been  suggested  and 
used  in  the  metallurgy  of  steel  for  various  purposes, 
including  ferro-aluminum,  ferro-boron,  ferro-cerium, 


ferro-cobalt,  ferro-nickel,  ferro-phosphorus,  ferro-tan- 
talum,  ferro-zinc,  ferro-zireonium,  ferro-silico-alumi- 
num,  f  erro-manganese-aluminum,  f  erro  -silico-alumi- 
anese-aluminum,  ferro-calcium-silicide,  ferro-titanium- 
aluminum-silicide,  and  some  others.  Ferro-aluminum 
is  not  being  made  but  an  important  metallurgical  pos- 
sibility for  its  manufacture  from  ferruginous  oauxite 
in  the  electric  furnace  is  suggested  by  Richards.  It 
was  formerly  made  as  a  regular  alloy  for  the  final 
deoxidation  of  steel,  but  its  use  ceased  when  commer- 
cial aluminum  became  relatively  inexpensive.  As  an 
electric  furnace  alloy  made  from  bauxite,  it  probably 
can  be  made  to  sell  at  a  less  relative  cost  than  alu- 
minum. 

The  electric-furnace  work  to  date  on  ferro-boron  has 
been  largely  experimental,  i.  e.,  ferro-ljoron  has  been 
made  for  determining  the  effect  of  additions  of  boron 
eo  steel,  but  no  alloy  maker  in  the  United  States  has 
yet  undertaken  its  manufacture  on  a  commercial  scale. 
The  alloy  is  made  in  the  electric  furnace  by  the  direct 
reduction  of  colemanite  with  iron  ore  and  carbon. 
Ferro-Cerium  is  one  of  the  newest  of  the  ferro-alloys ; 
it  is  made  by  the  direct  alloying  of  iron  with  misch- 
metal  (50-60  per  cent  Ce,  25  per  cent  La,  15  per  cent 
Di,  Sa,  etc.,  and  1-2  per  cent  Fe),  and  the  ordinary 
ferro-cerium  contains  30  per  cent  Fe  and  70  per  cent 
misch-metal. 

Considerable  experimental  work  has  been  carried 
out  in  cerium  steels  during  the  past  five  years,  but 
the  results  of  the  majority  of  these  investigations  have 
not  been  made  public.  Ferro-cerium  has  recently  been 
employed  as  a  deoxidizer  for  cast  iron,^^  where  it  has 
been  found  to  increase  the  tranverse  strength  and 
deflection.  Its  deoxidizing  action  is  excellent  because 
of  the  high  heats  of  oxidation  of  the  cerium-group 
metals. 

Use  of  Cobalt  Metal  in  Tool  Steels 

Ferro-cobalt  is  not  made  any  longer,  so  far  as  is 
known,  but  a  number  of  patents  pertaining  to  complex 
ferro-cobalts  and  other  cobalt  alloys  have  been  se- 
cured. Cobalt  metal  is  preferred  to  ferro-cobalt  for 
making  fixed  additions  in  the  manufacture  of  cobalt- 
bearing  tool  steels,  but  the  use  of  cobalt  in  these  steels 
is  declining. 

Ferro-nickel  is  seldom  made  in  the  electric  furnace, 
but  usually  by  the  direct  alloying  of  iron  and  nickel 
in  the  desired  proportions ;  however,  nickel  is  added  to 
steel,  usually  as  metallic  nickel  rather  than  ferro-nickel 
Ferro-phosphorus  is  an  important  steel-making  alloy, 
but  the  tonnage  consumed  is  not  large ;  it  is  employed 
for  making  fixed  additions  of  phosphorus  in  the  open- 
hearth  in  the  manufacture  of  sheet  steels. 

Ferro-phosphorus  is  made  in  the  United  States  in 
the  electric  furnace  and  in  the  blast  furnace,  by  re- 
duction of  apatite  and  phosphate  rock,  and  the  electric 
furnace  manufacture  of  this  alloy  in  connection  with  the 
fertilizer  industry  is  a  development  which  occurred  dur- 
ing the  war  period.  Domestic  consumption  of  ferro-phos- 
phorus has  been  steadily  increasing  because  of  the 
increased  demand  for  automobile  sheets,  and  the  elec- 
tric-furnace manufacture  of  the  alloy  has  been  under- 
taken by  several  companies  in  the  United  States  in 
the  past  few  years.  Ferro-zirconium  is  one  of  the 
newest  of  the  ferro-alloys;  it  is  used  for  the  manu- 
facture of  special  zirconium  steels.  The  alloy  has 
been  made  by  the  thermit  process,  but  its  regular  man- 
ufacture has  not  been  undertaken  commercially  in  the 
United  States. 
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Further  interest  has  been  shown  in  t'crro-silieo-alu- 
minum  during?  the  past  two  years,  and  experiments 
on  the  use  of  the  alloy  as  a  deoxidizer  for  steal  are  now 
being  carried  out;  it  has  been  recently  made  in  the 
electric  furnace  at  Baltimore,  Md.  A  large  number  of 
patents  have  been  secured  for  the  pi*eparation  of 
numerous  complex  ferro-alloys,  but  most  of  these  alloys 
have  not  been  applied  on  a  Avorking  scale  in  the  metal- 
lurgy of  steel. 

Electric  Power  and  the  Location  of  Ferro-Alloy 
Plants. — The  cost  and  availability  of  electric  power 
for  electro-metallurgical  work  is  a  determining  factor 
in  the  location  of  ferro-alloy  plants  as  well  as  in  the 
choice  of  process  employed  for  some  alloys.  The 
domestic  ferro-alloy  industry  has  been  centered  for 
years  near  sources  of  relatively  cheap  pow3r,  viz., 
Niagara  Falls  and  the  Pacific  coast,  largely  in  the 
former  place,  but  with  the  advent  of  outrageous  prices 
during  the  war  it  was  profitable  to  operate  plants 
at  points  where  the  power  was  relatively  costly  and 
far  removed  from  the  steel-making  centers.  Foreign 
ferro-alloy  progress  has  largely  followed  the  hydro- 
electric developments  in  France,  Switzerland,  Italy, 
Norway  and  Sweden,  and  the  domestic  ferro-alloy  in- 
dustry" did  not  expand  at  the  same  rate  as  the  foreign 
industry  prior  to  the  war  because  of  lack  of  cheap 
power  and  the  remoteness  of  cheap  power  where  it 
might  have  been  made  available.  This  is  a  cunaition 
Avhieh  will  not  be  soon  overcome  in  the  United  States, 
iind  ferro-alloy  plants  will  continue  to  be  located 
chiefly  according  to  the  relative  weight  of  these  fac- 
tors; (1)  cost  and  availability  of  power;  (2)  location 
of  hydro-electric  plant:  (3)  distance  to  steel-making 
centers;  (4-  location  of  high-grade  ore  supplies.  The 
first  three  factors  are  the  predominating  ones  under 
normal  conditions,  but  emergencies  such  as  a  war  pan 
radically  upset  accepted  practice.  Thus,  with  prices 
sufficiently  high,  it  has  been  profitable  to_  use  rela- 
tively costly  electric  power  for  the  manufacture  of 
ferro-manganese  rather  than  to  employ  the  blast  fur- 
nace and  coke  as  a  fuel;  high  ])rices  and  heavy  demand 
coupled  with  high  prices  made  the  electric-furnace 
manufacture  of  ferro-manganese  economically  possible 
even  in  districts  remote  from  the  ferro-manganese 
markets. 


BELCHER  ISLANDS  IRON-ORE  DEPOSITS. 

A  party  recently  left  Toronto  to  further  explore  the 
iron-ore  deposits  of  Belcher's  Island  in  Hudson  Bay. 
The  party  is  to  travel  by  flat  boat  and  motor  launch 
over  300  miles  up  the  coast  of  James  and  Hudson  Bays. 
To  get  there  the  cargo  of  boats  and  provisions  will 
go  to  Cochrane  and  from  there  to  Pagwa,  where  the 
boats  take  the  water  to  the  Pagwatchewan  River  and 
commence  their  journey  of  about  300  miles  to  Moose 
Factory  on  James  Bay,  and  thence  around  the  bay  and 
300  miles  up  the  coast.  The  two  making  the  trip  are 
E.  E.  LaDuke  and  his  partner  Samuel  Salisbury.  They 
expect  to  be  aAvay  on  the  trip  about  a  year. 

Mr.  James  McEvoy  of  Toronto  visited  the  Belcher 
Islands  last  Autumn  and  on  his  return  gave  out  an 
interesting  account  of  the  mineral-bearing  possibilities 
of  this  difficult  region.  (See  page  309,  December 
issue  "Iron  and  Steel  of  Canada.") 


IMPORTANT  CONSOLIDATION  OF  BRITISH  FIRMS 
FOR  THE  PRODUCTION  OF  BENZOL  AS 
A  MOTOR  SPIRIT. 

Suggests  Similar  Possibilities  for  Increased  Production 
and  Popularization  of  Benzol  Motor  Spirit 
in  Canada 

Under  the  name  of  Benzol  and  By-Products,  Limited, 
a  company  is  being  formed  in  England  to  manufacture 
benzol  and  place  it  upon  the  market  as  a  motor  spirit. 
The  capital  of  the  new  incorporation  is  set  at  £700,000. 
and  will  be  used,  among  other  things  to  acquire  the 
plant  of  the  Crigglestone  Colliery  Coke-Oven  and  By- 
product Works  and  the  Mitcham  Benzol  Refinery, 
which  now  has  an  annual  output  of  one  million  gallons 
of  standard  motor  spirit. 

Refined  benzol  is  now  well-know  as  an  ideal  motor 
spirit,  but  its  production  on  an  economic  basis  has 
hitherto  been  hampered  by  the  fact  that  refiners  have 
been  in  a  position  only  to  obtain  the  crude  benzol  on 
terms  which  prevented  competition  with  petrol.  The 
new  company  will  undertake  all  the  processes  of  manu- 
facture, from  the  mining  and  coking  of  the  coal  to  the 
final  sale  of  refined  motor  spirit,  and  in  this  manner 
it  is  expected  to  undersell  petrol. 

In  Canada,  there  are  number  of  steel  incorporations 
producing  crude  benzol  from  coke-ovens,  for  which 
crude  benzol  they  are  not  obtaining  the  most  advant- 
ageous prices.  Actual  experiment  with  these  coke- 
oven  benzols  in  Canada  have  proved  their  suitability, 
in  connection  with  which  reference  may  be  made  to  an 
article  on  the  use  of  benzol  and  benzol  mixtures  as  a 
motor  fuel,  by  Mr.  I.  C.  Mackie,  Chief  Chemist  and 
Metallurgist  of  the  Dominion  Steel  Corporation,  which 
was  published  in  this  periodical  in  the  September  issue. 
(See  page  221,  issue  September  1919.) 

During  the  war,  the  extraction  of  benzol  was  under- 
taken in  Canada  on  a  greatly  enlarged  f:cale,  primarily 
for  the  production  of  toluol,  and  now  that  toluol  is 
no  longer  required  for  the  manufacture  of  explosives, 
a  market  is  desired  for  the  benzol.  Seeing  that  the 
market  for  motor  cars  is  appai'ently  unlimited,  and 
that,  as  the  Boston  News  Bureau  points  out,  no  manu- 
facturer of  motors  has  up  to  now  proved  the  existence 
of  a  saturation  point  for  motor  sales,  and  seeing  also 
that  the  supply  of  motor  spirit  refined  from  crude  pe- 
troleum is  not  keeping  pace  Avith  the  demand,  and  that 
there  are  ominous  signs  of  oil  shortage,  it  Avould  seem 
that  the  market  for  a  benzol  spirit,  ready  for  use  by 
the  motorist,  affords  opportunities  for  profitable  ex- 
ploitation. 

A  combination  of  the  coke-oven  operators  of  Canada 
to  produce  and  refine  crude  benzol  primarily  for  use 
as  a  motor  spirit  aa-ouM  appear  to  be  a  logical  possi- 
bility of  existing  conditions,  and  one  that  Avould  af- 
ford greater  profits  and  a  steadier  and  larger  market 
for  crude  benzol  that  is  uoav  at  the  disposal  of  the  steel 
companies.  The  control  by  the  Canadian  steel  com- 
panies of  collieries  and  coke-ovens  places  them  in  a 
position  of  relatively  much  greater  advantage  for  the 
production  of  moderately  priced  motor  spirit  than  the 
English  incorporation  referred  to.  and  the  bituminous 
coals  of  Nova  Scotia  are  in  particular  extremely  Avell 
adapted  for  the  production  of  lifrht  oils  and  all  ither 
liy-])roducts  of  coke-oven  coal  (list illiition.— F.W.G. 
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Report  of  Operations  of  Steel  Company  of  Canada  in  1919 


A  Performance  of  Remarkable  Merit. 


The  annual  report  to  the  shareholders  of  the  Steel 
Company  of  Canada  for  1919  must  be  very  gratify- 
ing to  the  shareholders,  as,  under  the  circumstances 
prevailing  in  the  steel  trade  during  the  first  six 
months  of  1919,  the  financial  success  of  the  Com- 
pany's operations  is  so  pronounced  as  to  be  little  less 
than  astonishing.  The  year  1919  was  an  unsatisfac- 
tory and  makeshift  year  at  its  best,  so  that  the  Steel 
Company's  success  under  such  conditions  foreshadows 
an  excellent  year  in  1920  should  existing  conditions  of 
demand  persist,  as  they  seem  likely  to. 

Coming  upon  the  heels  of  the  Report  of  the  Nova 
Scotia  Steel  Company  for  1919,  which  reflected  the 
pronounced  depression  of  iron  and  steel  demand  in 
Nova  Scotia  during  the  first  seven  months  of  1919, 
and  was  because  of  the  substantial  earnings  achieved 
in  spite  of  the  depression,  also  a  very  satisfactory  re- 
cord of  operations;  the  Steel  Company  of  Canada's 
Report  bears  testimony  to  the  present  importance  of 
our  steel  industry  in  providing  employment  in  Can- 
ada on  a  large  scale,  and  to  the  very  necessary  part 
in  the  country's  development  towards  self-sustenance 
played  by  the  steel  enterprises. 

The  Profit  and  Loss  account  in  each  of  the  last 
three  years  is  shown  compared  in  the  following  table : 

1919.         1918.  1917. 

Gross  profits  $4,000,940  $5,367,120  $6,040,318 

Written  off   1,434,450  1,806,486 

Balance   4,000,940    3,932,669  4,233,832 

Sinking  fund   192,730      185,052  177,531 

Balance    3,808,209    3,747,617  4,056,301 

Depreciation   911,133      802,687  806,000 


Balance.  .  .  . 
Bond  interest 

Balance.  .  .  . 
Pref.  Divs.  . 

Balance.  .  .  . 
Com.  divs.  .  . 


Balance.  . 
Fire  res.  . 

Balance.  . 
Pension  F. 


Surplus  

Previous  balance 


2,897,075 
514,904 

2,382,171 
454,741 

1,927,430 
805,000 

1,122,430 
50,000 

1,072,430 
200.000 

872,430 
7,322.872 


2,944,930  3,250,301 

515,171  515,203 

2,429,758  2,735,098 

454,741  454,741 

1,975,017  2,280,356 

690,000  690,000 

1,285,017  1,590,356 

60,000  40,000 

1,225,017  1,550,356 

100,000   

1,12.5,017  1,550,356 

6,197,854  4,647,497 


P.  &  L.  Balance   8,195,302    7,322,872  6,197,854 

A  new  and  commendable  item  in  the  1919  liabilities 
is  $305,000  for  "Pension  Fund."  This  is  a  hopeful 
sign  in  more  ways  than  one.  It  not  only  shows  an 
interest  in  the  company's  servants  by  the  President 
and  Board,  but  it  also  indicates  a  length  of  service 
and  a  general  stability  in  the  company's  affairs  that 
makes  for  efficient  team-woi'k  within  ttie  organization, 
and  has  no  doubt  a  great  deal  to  do  with  the  very 
satisfactory  Report  of  the  company. 


The  Balance  Sheet  for  1919  compares  with  1918  as 
follows : 

Assets. 

1919.  1918. 

Properties   $27,382,151  $26,932,703 

Investments                                  3,734,545  2,276,868 

Sinking  fund                                        39  31 

Adv.   subsidiaries                           687,652  314,106 

Inventories                                 5,503,833  6,691,929 

Accounts  rec                               4,310,211  5,085,467 

Bills  rec                                         21,736  130,238 

Cash                                         2,076,403  805,828 

Other  securities                           2,884,209  3,214,893 

Special  purposes                         1,037,147  189,369 

Deferred  charges  .                         22,457  11,391 

Totals                              $47,660,389  $45,652,831 

Liahilities. 

Bonds   $8,562,225  $8,751,246 

Notes   30,000  180,000 

Preferred  stock    6,496,300  6,496,300 

Common  stock    11,500,000  11,500,000 

Accounts  and  bills  payable . . .  3,187,270  3,410,629 

Unclaimed  dividends   10,344  9,339 

Dividends  payable   401,185  286,185 

Reserves,  etc   3,725,753  3,553,358 

Sinking  fund   809,267  616,537 

Pension  F   305,245   

Depreciation    4,437,495  3,526,362 

Surplus    8,195,302  7,322,872 

Totals  .  .   $47,660,389  $45,652,831 

Quick  assets,  less  current  liabilities,  show  a  working 
capital  of  over  eleven  million  dollars. 

Investments,  which  include  coal  and  ore  properties, 
show  an  addition  during  the  year  of  about  $1,500,000, 
and  an  increase  of  over  $800,000  is  recorded  in  the 
Special  Purposes  Account. 

After  allowing  for  sinking  funds,  a  very  substantial 
amount  for  depreciation,  bond  and  preferred  interest, 
the  amount  available  for  common  stock  dividends  is 
equivalent  to  16%  per  cent  on  the  common  stock, 
which  compares  with  17.18  per  cent  for  1918  and 
19.8  per  cent  for  1917.  Such  a  rate  of  earning,  when 
the  unusual  nature  of  the  years  1917  and  1918  is  con- 
sidered, is  not  less  than  remarkable,  and  shows  a 
quick  adaptation  of  equipment  to  peace  time  require- 
ments. It  is  also  no  doubt  largely  a  result  of  the 
variety  of  products  wbich  the  company's  equipment 
enables  it  to  manufacture. 

The  report  would  also  indicate  that  the  nearness  of 
the  Steel  Company  of  Canada's  plants  to  the  domes- 
tic markets,  the  versatility  of  its  manufacturing 
equipment,  and  the  rapidity  with  which  advantage  can 
be  taken  of  quick  changes  in  demand  and  prices  for 
varying  products,  offset  the  comparative  advantages 
possessed  by  the  steel  companies  in  Nova  Scotia 
through  control  of  coal  and  iron  supplies  in  close 
proximity  on  the  seaboard. 
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COMPANY  NOTES 

DOMINION  STEEL  COMPANY  TO  BLOW  IN  AN- 
OTHER FURNACE 

The  No.  4  blast-furnace  at  the  Sydney  Plant  is  be- 
ing restarted,  after  having  being  idle  since  the  middle 
of  1919.  While  no  large  new  orders  have  been  re- 
ceived, sufficient  orders  of  medium  size  have  been  re- 
ceived to  rrcjuire  an  additional  furnace. 

MIDLAND  COMPANY  CLOSES  DOWN. 

The  Midland  Shipbuilding  Company  has  temporarily 
closed  its  plant  owing  to  difficulties  in  getting  sup- 
plies of  steel  for  construction  work.  The  Company  has 
been  struggling  with  adverse  conditions  in  the  matter 
of  deliveries  of  ship  plates.  Two  ships  are  under  con- 
struction at  the  present  time  and  work  on  these  will 
necessarily  be  held  up  for  a  time  until  steel  begins  to 
come  through  more  freely. 


Volta  Company  Re-organized. 

To  acquire  and  take  over  the  undertakings  of  the 
Volta  Manufacturing  Company,  Limited,  at  St.  Cath- 
arines, Robert  T.  Turnbull,  draughtsman  and  John 
Young,  foreman  and  J.  W.  Simpson,  foreman  of  Wel- 
land  and  C.  W.  Sim  of  St.  Catharines  has  been  grant- 
ed incorporation  by  the  Ontario  Government.  The 
Company  will  continue  to  carry  on  the  business  of  elec- 
trical, mechanical  and  hydraulic  and  civil  engineering 
etc.    The  capital  stock  is  fixed  at  $200,000. 


Steel  Workers  Want  $1  an  Hour. 

Structural  steel  workers  of  Toronto,  whose  ultima- 
tum to  steel-erecting  firms  expires  April  1,  met  and 
decided  to  stand  by  their  demand  for  $1  an  hour  and 
a  forty-four  hour  week. 


Vancouver. — 6.  S.  Pettapiece,  managing  director  of 
George  Craddock  &  Co.,  B.  C,  Ltd.,  has  purchased 
nine  acres  at  tthe  corner  of  17th  Avenue,  and  Yew 
Street,  Vancouver,  B.  C,  on  behalf  of  George  Cra- 
dock  &  Co.,  Ltd.,  Wakefield,  England,  for  the  erection 
of  a  plant  for  the  manufacture  of  wire  rope,  steel 
cables,  etc.,  to  take  care  of  domestic  business  and  trade 
with  the  Orient.  One  of  the  parent  company's  engin- 
eers is  on  his  way  to  Vancouver  from  England  to 
superintend  construction,  which  will  be  started  at 
once. 

Regina. — Crane,  Ltd.,  Montreal,  manufacture  of 
plumbing,  heating  and  engineering  supplies,  has  pur- 
chased a  site  here,  where  it  will  establish  a  branch 
plant. 

Ingersoll. — The  Ingersoll  Machine  &  Tool  Co.,  Ltd., 
has  been  incorporated  with  a  capital  stock  of  $1,000,- 
000  by  James  L.  Ross,  72  Isabella  Street;  Arthur  W. 
Holmstead,  room  43,  20  King  Street  East,  and  others. 

Sarnia. — The  site  purchased  on  the  Indian  Reserve 
last  fall  by  the  Wills-Lee  Auto  Corporation  is  being 
prepared  for  the  erection  of  its  new  $3,000,000  plant. 

Walkerville.— The  Eclipse  Counterbore  Co.,  Ltd., 
has  been  incorporated  with  a  capital  stock  of  $40,- 
000  by  Wesson  Seyburn,  Roy  G.  Mitchell,  Charles 
Wright,  Jr.,  and  others,  to  manufacture  counterbores, 
lathes,  drills,  drill  presses,  reamers,  chucks,  cutters,  etc. 

Aurora.— J.  Fleundy's  Son's,  Wellington  Street,  will 
start  work  early  this  spring  on  the  erection  of  a  mold- 
ing shop,  etc. 

Sarnia.— The  Sarnia  Bridge  Co.,  Ltd.,  has  been  in- 
corporated with  a  capital  stock  of  $500,000  by  Roy 


M.  Norton  and  Harry  B.  Fenton,  of  Port  Huron,  Mich.; 
Henry  F.  Holland  and  Henry  M.  Pardee,  of  Sarnia' 
Ont.,  and  others 

Sarnia.— The  St.  Mueller  Mfg.  Co.,  Ltd.,  has  been 
granted  permission  to  increase  its  capital  stock  from 
$500,000  to  $1,200,000.  It  will  also  extend  its  business 
to  include  an  iron  and  brass  foundry  and  other  lines. 

Brockville.— B.  Dillon,  architect,  43  King  Street, 
East  Brockville,  Ont.,  is  preparing  plans  for  the 
erection  of  a  foundry  to  cost  $60,000  for  Machinery 
&  Foundries.  Ltd. 

Georgetown. — The  (Canadian  Needle  Works  has  ac- 
quired the  F.  W.  Corey  Needle  Works,  Hamilton, 
Ont.,  and  is  removing  the  plant  to  Georgetown.  The 
capacity  of  the  present  works  will  be  doubled  by  the 
erection  of  an  addition. 

Toronto. — The  Anglo-American  Motors,  Ltd.,  has 
been  incorporated  with  a  capital  stock  of  $10,000,000 
by  John  P.  Ebbs,  Duncan  R.  Kennedy,  Edward  R. 
Jackson  and  others,  all  of  Ottawa,  to  manufacture 
automobiles,  motors,  etc. 

'i'oronto. — Moffats,  Ltrl.,  has  been  incorporated  Avitli 
a  capital  stock  of  $1,000,000  by  James  L.  Ross,  room 
43  20  King  Street  E.,  Arthus  B.  Mortimer,  Arthur 
W.  Holmestead  and  others  to  forge  and  manufacture 
iron  and  steel  products,  machinery,  etc. 

Toronto. — The  Canadian  Metal  Window  &  Steel  Pro- 
ducts, Ltd.,  has  been  incorporated  with  a  capital  stock 
of  $250,000  by  Gerald  M.  Malone,  Toronto  General 
Tnists  Building ;  Frederick  L.  Whitley,  434  Manning 
Avenue,  and  others. 

Oshawa. — The  Purdy  Co.,  Ltd.,  has  been  incorpor- 
ated with  a  capital  stock  of  $40,000  by  Norman  W. 
Purdy  and  Robert  E.  Jones,  Orillia,  Ont. ;  Russell  B. 
Horn,  Huntsville,  Ont.,  and  others,  to  manufacture 
sheet-metal  products,  etc. 

Guelph.— The  Moncrief  Furnace  &  Mfg.  Co.,  Ltd.,  has 
been  incorporated  with  a  capital  stock  of  $50,000,  by 
Elmo  S.  Moncrief,  Cleveland,  Ohio ;  Wellington  J. 
Shibley,  John  R.  R.  Howitt,  and  others  of  Guelph,  to 
manufacture  furnaces,  stoves,  radiators,etc. 

Walkerville. — The  Kales  Stamping  Co.,  Ltd.,  has 
been  incorporated  with  a  capital  stock  of  $50,000  by 
William  R.  Kales,  James  T.  Whitehead,  Walter  J. 
Leitheiser  and  others,  all  of  Detroit,  Mich.,  to  manu- 
ufacture   sheet-metal  stampings,  automobile  parts,  etc. 

Toronto. — The  Canadian  Tygard  Engine  Co.,  has 
awarded  the  general  contract  to  Walter  Snelling,  66 
Hiawatha  Road,  Toronto,  for  the  erection  of  a  carbu- 
retor plant  to  cost  $40,000.  H.  R.  Watson  is  the 
architect  and  E.  0.  Ewing,  engineer,  907  Excelsior 
Life  Building,  Toronto. 

Toronto. — The  plant  of  Steel  &  Radiation,  Ltd.,  has 
been  purchased  by  the  Canadian  Met^l  Co.,  Eraser 
Avenue.  It  consists  of  six  one-si ory  buildings  and 
will  co.st,  with  the  necessary  alterations,  $250,000.  The 
new  building  will  be  equipped  for  the  manufacture 
of  cement  tubs  and  will  also  be  used  to  increase  the 
output  of  the  nail  and  wire  departmnet  and  its  gen- 
eral smelting  and  refining  business. 

Smiths  Falls.— The  Smith  Falls  Malleable  Co..  Ltd., 
have  remodelled  and  re-equipped  their  No.  1  plant 
which  has  been  closed  down  for  the  past  five  years 
for  re-opening.  This  plant  is  situated  on  a  tract  of  31/0 
acres,  fronting  the  Rideau  River,  and  contains  60,000 
square  feet  of  floor  space.  The  Company  have  in  the 
interval  been  running  their  No.  2  plant,  which  is  a 
much  smaller  proposition,  but,  owing  to  great  expan- 
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sion  in  business,  have  found  it  necessary  to  re-open  the 
larger  plant.  They  are  manufacturers  of  all  lines  of 
refined  air  furnace  and  eastings,  making  a  specialty 
of  railway  eastings.  Recently  they  have  accepted  a 
very  considerable  tonnage  for  United  States  export, 
both  in  automobile  and  railway  castings,  and  the  ca- 
pacity of  No.  2  plant  has  been  exceeded.  In  their 
No.  2  plant  they  are  employing  approxiriiately  100 
hands.  With  No.  1  plant  also  in  operation  they  will 
have  300  hands.  The  capacity  will  be  increased 
from  2,000  to  8,000  tons. 

Toronto. — The  British  Canadian  Machine  &  Tool  Co., 
Ltd.,  which  has  been  formed  with  a  capital  stock  of 
.$500,000,  has  taken  over  the  International  Machine  & 
Tool  Co.  and  the  Reliance  Motor  &  Tool  Company,  and 
is  now  carrying  on  business  at  183  George  Street  and 
ni  Adelaide  Street,  Toronto.  It  is  contemplating  the 
erection  of  a  manufacturing  plant  in  the  city.  The 
directors  are  Thomas  L.  May,  Harry  A.  Newman  and 
John  G.  Baukat. 

Woodstock.— The  Standard  Tube  &  Fence  Co.,  Ltd., 
has  acquired  the  Canadian  patents  of  Marshall  B. 
Lloyd  covering  acetylene  and  electric  welded  tubing 
and  has  also  formed  a  working  agreement  with  the 
Standard  Parts  Co.,  Cleveland,  Ohio,  to  manufacture 
in  Canada  many  of  the  latter 's  line  of  welded  pro- 
duets.  The  company  is  installing  equipment  to  carry 
out  this  undertaking  and  is  also  contemplating  adding 
to  its  plant. 

Toronto.— The  Tube  Co.  of  Canada,  Ltd.,  has  ob- 
tained premises  at  233  Dufferin  Street,  and  will  manu- 
facture welded  steel  tubing  ranging  from  3-8-in.  to 
2-in.  outside  diameter  and  thickness  of  14  to  20  gauge. 
The  capacity  of  the  plant  will  be  30,000  ft.  per  day, 
hot  or  cold  "finish,  and  the  equipment  will  consist  en- 
tirely of  automatic  welding  machines.  The  officers 
are  W.  W.  Carter,  president;  P.  Sorley,  secretary- 
treasurer,  and  J.  F.  Lawson,  vice-president  and  gen- 
eral manager. 

Montreal.— The  Dominion  Welding  Mfg.  Co.,  576  St. 
Timothee  Street,  will  erect  a  new  plant  on  its  present 
site  to  take  care  of  increasing  business.  It  plans  to  go 
into  the  manufacture  of  water  heaters. 

Montreal.— The  Canadian  Tilsoil  Farm  Motors,  Ltd., 
has  been  incorporated  wil'i  a  capital  stock  of  $100,000 
by  Frances  O.  Bush,  George  R.  Drennan,  William  F. 
Creagh  and  other  to  manufacture  farm  machinery  and 
tools. 

MontraL— MacGovern  &  Co.,  Ltd.,  has  been  incor- 
porated with  a  capital  stock  of  $350,000  by  Maurice 
Dugas,  Benjamine  Robinson,  Clarence  F.  McCaffrey 
and  others  to  manufacture  electrical  equipment,  iron 
and  steel  products,  etc. 

Montreal.— Simmons,  Ltd.,  has  been  incorporated 
with  a  capital  stock  of  $500,000  by  William  S.  Mor- 
lock,  85  Bay  Street;  Sydney  E.  Wedd,  162  Jameson 
Avenue ;  Roy  B.  Whitehead  and  others  all  of  Toronto, 
to  manufacture  metal  beds,  furniture,  etc.  _ 


Levis. — Following  the  re-organization  of  the  Davies 
Shipbuilding  and  Repairing  Company  at  Levis,  Que., 
that  organization  has  entered  upon  new  activity,  and 
is  now  lemploying  1,200  men.  The  5,000-ton  steel 
freighter  recently  launched  for  the  Canadian  Govern- 
ment Merchant  Marine  is  being  completed.  Repair 
work  includes  rejoining  a  vessel  that  was  floated 
down  from  the  Great  Lakes  in  two  sections.  Fully  a 
dozen  other  craft  are  being  repaired 


Sherbrooke. — The  Sherbrooke  Iron  Works  has  been 
acquired  by  George  L.  Dourne  and  F.  A.  Schauff,  of 
New  York  City,  who  will  operate  it  under  the  same 
name.  New  machinery  will  be  installed  for  the  manu- 
facture of  locomotives,  marine  and  stationary  super- 
heating apparatus,  as  well  as  other  steam  specialties. 
It  will  also  continue  to  do  a  general  foundry  and  ma- 
chine shop  business. 


DUPLEXING  WITH  THE  CUPOLA. 

The  prominence  the  electric  furnace  has  attained  in 
steel  foundries  in  this  eountiy  and  more  recently  as  a 
melting  medium  for  brass  and  other  non-ferrous  cast- 
ings has  tended  to  obscure  the  use  of  the  electric  fur- 
nace as  an  adjunct  to  the  cupola.  Both  in  gray  iron 
and  malleable  foundries  it  has  demonstrated  its  use- 
fulness as  a  refining  and  superheating  medium.  There 
is  no  claim  that  it  can  displace  the  cupola  as  an  effi- 
cient melting  unit;  but  the  results  as  presented  in  pa- 
pers before  the  American  Foundrymen's  Association 
and  as  demonstrated  from  other  sources  point  to  a 
highly  important  function  of  the  electric  furnace  as 
an  adjunct  to  the  cupola.  The  fact  that  it  can  accom- 
plish in  temperature  what  the  cupola  cannot  is  of 
much  industrial  value.  This  is  particularly  true 
where  ordinary  iron  produced  by  the  usual  process 
has  not  met  a  particular  demand.  It  has  been  found 
that  a  superheated  iron,  incidentally  refined,  possesses 
properties  which  meet  the  most  exacting  specifications. 

Duplexing  with  the  cupola,  it  is  also  claimed,  per- 
mits the  production  of  iron  of  any  desired  carbon  or 
silicon  content  by  making  the  proper  additions  to  the 
bath  of  the  electric  furnace.  There  is  also  possible  a 
large  increase  in  the  amount  of  scrap  charged  in  the 
cupola  and  a  decrease  in  the  fuel.  Even  steel  scrap 
can  be  admixed  in  the  electric  furnace,  making  pos- 
sible the  attainment  of  a  carbon-diluted  gray  iron  or 
semi-steel — possibly  an  improved  product.  Besides 
this  there  is  the  possibility  of  a  considerable  saving  in 
manganese  by  the  use  of  low  manganese  material  in 
the  cupola,  where  the  loss  of  this  element  is  always 
large,  and  the  addition  of  the  manganese  in  the  elec- 
tric bath,  where  this  loss  is  small. 

The  most  important  of  the  advantages  resulting 
from  duplexing  with  the  cupola  is  that  of  refining. 
It  is  possible  to  reduce  a  cupola  iron  of  0.20  per  cent 
sulphur  down  to  0.057  per  cent  sulphur  in  15  minutes 
in  the  electric  furnace,  according  to  one  of  the  papers 
referred  to.  The  application  of  this  principle  to  mal- 
letable  castings  has  for  some  time  been  demonstrated 
by  a  large  American  company.  In  the  near  future, 
according  to  a  well  known  authority  on  iron  foundry 
problems,  the  electric  furnace  may  become  a  necessity 
as  an  agent  to  reduce  sulphur  in  gray  iron  in  general. 
As  a  result  of  the  war,  sulphur  has  been  and  is  accum- 
ulating to  a  noteworthy  degree  in  scrap  iron  and  re- 
sort may  be  had  to  the  electric  furnace  as  the  medium 
which  will  overcome  this  menace." — Iron  Age. 


NOVA  SCOTIA  STEEL  COMPANY  LAUNCH  "CA- 
NADIAN MINER." 

The  Nova  Scotia  Steel  Company,  on  April  3rd, 
launched  the  "Canadian  Miner,"  a  3,000  ton  d.w. 
freighter  for  the  Government.  This  makes  the  sixth 
vessel  built  at  the  Trenton  Yard.  Another  vessel  will 
be  launched  in  July,  and  it  is  expected  that  two  other 
larger  steamers  will  be  launched  before  the  end  of 
1920. 
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THE  FUTURE  PROSPECTS  OF  ELECTRIC  SMELT- 
ING OF  IRON  IN  BRITISH  COLUMBIA. 

By  RONALD  CAMPBEJ>L  ('AMPBBLL-JOHN 
STON — In  "Tlic  Mininjr  Journal (Ijonrlon,  Eng.) 

A  .splendid  "nnmbor  \"  <iTpy  \n<^  iron,  {ibsolutoly 
free  from  sulpimi-.  and  well  within  the  Be.s.semer  limit 
of  half  of  1  per  cent  in  pliosj)horons  contents,  has  al- 
ready been  obtained  in  the  electrie  furnaee  from  the 
British  Columbia  maornetite  iron  ores,  without  any 
admixture  with  other  peroxides  —  sucli  as  liciiiatites, 
liinonites,  wad,  or  some  low  j^rade  iron  compounds, 
and  with  only  tlie  addition  in  the  furnace  of  carbon- 
ale  of  lime  flux  and  cliareoal  fuel.  This  Vaju'ouver 
pi<i'  iron  conipai-es  most  favour'ably  willi  the  best  Brit- 
isli  brands. 

The  Vancouvei-  Magnetite  Iron  &  Steel  Smeltinji' 
(■0.,  Ltd.,  are  the  only  firm  so  far  in  the  Province 
who  have  solved  this  most  important  problem  locally, 
and  have  already  made  a  splendid  g'rade  of  pij«'  iron, 
consistinfi'  of  a  parcel  of  small  tonna<>(',  in  their  dc- 
monstratin<>'  plant. 

An  iron  and  steel  plant  iji  l^^aslcni  Canada,  orijiin- 
ally  costing-  over  e.S.OOO.OOO  sterling,  and  lately  actpiir- 
ed  at  a  high  figure  by  British  interests,  has  been  cour- 
ageously com])letely  scrai)ped,  with  the  immediate  erec- 
ton  commenced  of  an  up-to-date  new  co-ordiimtion  of 
l)rocesses  to  supply  an  alnio<t  unlimited  demand,  east 
and  we.st.  To  date,  the  metallurgical  engineers  have 
concentrated  their  attention  on  the  production  of  pig 
iron  when  designing  electrical  furnaces  to  turn  out 
metal  in  bulk  on  a  cheap  scale;  but  a  future,  also  fully 
as  important  in  all  branches  of  brass  foundry  and  other 
businesses,  may  be  imagined,  together  with  the  elec- 
trical smelting  of  copper  ores,  nickel,  cobalt,  zinc- 
blendes,  galena,  manganese,  magnesium,  aluminum, 
gold,  silver,  platinum,  and  its  grou])  metals,  molyb- 
denum, tuiigsfeii,  and,  in  fact,  all  the  metals  used  in 
comnu>rcc  aloiu'  or  alloyed.  There  was  nothing  par- 
ticularly new  about  the  designing  and  operating  of 
the  ))lant  erected  by  the  Vancouver  company  above 
mentioned,  whose  consulting  metallurgical  engineer 
the  writer  was  during  the  experiments  carried  out. 
but  the  careful  application  of  known  ideas  consum- 
mated most  happy  and  successful  results.  Mr.  Wilson 
Dredge  Fleet,  the  electrical  engineer,  with  experience 
from  Sudbui-y,  Ontario,  and  other  eastern  Canadian 
places,  planned  a  simple  long  trough-shaped  furnace, 
constructed  suitably  for  this  particular  purpose,  of  the 
following  inside  dimensions:  S  ft.  by  6  ft.  by  3  ft. 
These  dimensions  can  be  varied  at  will.  The  stipulated 
capacity  of  the  furnace  mentioned  here  ])er  24  hours' 
run  was  25  tons  of  pig  iron,  produced  from  magnetite 
ore  carrying  from  60  to  64  per  cent  metallic  iron  plus 
the  necessary  carbonate  of  lime  flux  and  charcoal  fuel. 
The  furnace  is  preferably  left  completely  open  over 
the  whole  top.  and  fed  evenly  and  constantly  from 
the  top,  flush  Avith  the  feeding  floor.  The  interior 
sides  are  narrower  towards  the  bottom  of  the  bath 
that  is  below  the  carbon  electrodes,  which  are  placed, 
slightly  so-  protected,  hack  from  the  overhanging  in- 
terior sides  of  the  furnace,  along  the  full  length  al- 
most on  both  sides,  about  2  ft.  from  the  bottom  of  the 
furnace,  that  is  above  the  only  lap-hole,  to  leave  that 
sized  receptacle  for  the  molten  charge,  having  this  or- 
dinai'y  single  tap-hole  at  the  eiul  of  the  furnace,  not  to 
interfere  with  the  arrangement  of  the  electrodes,  to 
drain  the  whole  contents  of  furnace  clean,  the  floor 
being  sloped  towai'ds  this  aperture. 


The  electrical  .  Mnncxioiis.  Ironi  th,.  usual  regulating 
transformers  to  the  electrodes,  will  be  known  to  all 
electrical  engineers.  A  steady  temperature  of  around 
3,000  (legs.  F.,  to  keep  well  above  2,780  degs.  P.— the 
recognized  melting  point  of  magnetite—  a  degree  of 
heat  not  obtainable  by  the  ordinary  iron  blast  furnace, 
was  the  proper  degree  to  maintain  here. 

The  Fumace  was  kept  evenly  charged  all  the  time 
with  a  well  shovelled  and  coned  up  mixture,  broken 
into  two  inch  cubes  and  less,  to  near  its  top.  This  is 
essential,  since  the  temperature  of  the  furnace  imme- 
diately dropped  to  comparatively  nothing  directly  the 
resistence  to  the  flow  of  the  current  was  removed, 
when  the  charge  passed  below  the  level  of  the  elec- 
trodes. The  bath  was  tapped  whenever  the  molten 
charge  rose  close  to  the  carbon  electrodes.  A  very  im- 
portant ad.iunct  to  the  plant  was  a  "Root"  blower  for 
supplying  blast,  playing  into  the  furnace  to  furnish 
oxygen  for  combustion  below  the  carbons,  also  to  free- 
ly circulate  and  disseminate  the  flow  of  juice  (elec- 
tricity- evenly  throughout  the  whole  charge  in  every 
jjart  of  the  fusion  zone,  and  so  prevent  a  direct  flow 
only  from  pole  to  pole,  without  proper  distribution 
for  melting  purposes.  As  it  was  necessary  to  main- 
tain this  high  temperature  constantly  in  the  furnace 
in  ordr  r  to  carry  on  effective  work,  owing  to  the  ex- 
pense of  magnesia  bricks,  it  Avas  considered  inadvisa- 
ble to  attempt  any  complete  reduction  of  the  charge 
to  metallic  pig  iron  in  this  primary  furnace.  The  sole 
object  in  view  was  to  break  down  the  protoxides  and 
other  constituents  forming  magnetites  during  this  first 
part  of  the  process,  and  in  order  also  to  increase  the 
duty  of  the  furnace,  it  was  decided  to  tap  out  as 
speedily  and  continually  as  possible — roughly,  every 
45  minutes — into  an  adjoining  reverberatory  furnac" 
without  losing  any  heat  contained  in  the  charge  during 
the  transit,  and  to  finally  reduce  to  metallic  pig  iron 
from  the  slag  in  this  .secondary  furnace  at  .  say,  two- 
thirds  of  the  first  heat.  It  must  never  be  forgotten 
that,  like  most  Scots,  who  hate  to  lose  anything  once 
gained,  the  late  Andrew  Carnegie  amassed  his  fortune 
from  properly  conserving  the  heat  in  his  iron  and  steel 
as  it  passed  from  stage  to  stage.  He  even  wisely 
bonused  his  several  foreman  of  the  various  depart- 
ments and  the  men  under  them  for  gaining  any  new 
success  in  this  important  detail;  and  moreover,  sent 
out  certain  of  his  experienced  employees  to  travel 
everywhere  and  aiiywhci-e  at  his  own  expense  to  en- 
able them  to  catch  on  to  any  possible  new  wrinkle, 
carrying  this  necessary  conservation  of  heat  in  view. 

This  Vaincouver  company's  working  capital  came  to 
an  end  at  this  initial  success  with  the  electrical  smelt- 
ing furnace,  so  they  shipped  this  fused  material  of 
ferrous  oxides  derived  from  this  primary  furnace,  and 
had  it  reduced  easily  into  pig  iron  in  a  neighbouring 
foundry  cupola,  and  so  produced  a  splendid  "Xo  1" 
grey  pig  iron;  which  as  a  continual  duplex  process 
can  be  always  repeated  and  kept  in  constant  operation 
whenever  the  requisite  financial  assistance  arrives  to 
carry  out  the  proper  installation  of  several  units  to 
turn  operations  into  normal  and  most  lucrative  busi- 
ness. Mr.  Percy  Hugh  Fraser,  nephew  of  Graham 
Fraser,  who  first  produced  pig  iron  successfully  in  a 
blast  furnace  from  hematites  in  Eastern  Canada,  and 
so  instigated  pig  iron  production  in  this  Dominion,  is 
the  managing  director,  organiser,  and  business  head 
of  this  Vancouver  company.  With  the  necessary  capi- 
tal in  hand,  there  is  no  difficulty  now  in  leading  the 
fused  charge,  as  it  is  tai)ped  from  the  electrical  fur- 
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naee,  under  an  open  arehway  connecting  the  two  fur- 
naces into  an  immediate  adjacent  reverberatory  fur- 
nace, for  reduction  into  high-class  pig  iron,  allowing 
all  the  time  really  requisite  for  proper  prolonged  re- 
duction reaction,  without  unduly  crowding — for  chem- 
ical reaction  is  a  slower  matter  and  operated  at  a 
lower  temperature  than  mere  fusion  and  the  breaking- 
up  of  the  chemical  stability  at  a  higher  heat.  A  stack, 
not  too  large,  but  of  sufficient  height,  connecting  only 
with  the  end  of  the  reverberatory  furnace,  and  through 
that  and  the  archway  with  the  electrical  furnace,  will 
draw  out  also  and  conserve  almost  the  full  heat  from 
the  primary  furnace. 

Hot  blast,  derived  from  the  furnace  itself,  will  later 
be  installed  to  be  driven  into  the  electrical  furnace 
to  distribute  the  floM'  of  juice,  but  is  not  important. 
In  fact,  however,  as  the  whole  process  gets  into  steady 
action  many  other  improvements  will  readily  occur 
to  the  minds  of  the  operating  metallurgist,  and  be  at 
once  installed  to  improve  and  cheapen  in  every  way 
the  total  cost  of  pig  ii'on  production.  A  decidedly 
cheap,  rapid,  and  effective  method  of  turning  out  good 
charcoal  for  fuel,  preferably  to  be  used  instead  of  coke 
or  hard  coal,  to  furnish  the  requisite  carbon  for  reduc- 
tion to  pig  iron,  on  account  of  th?  absence  of  sulphur 
and  other  deleterious  impurities  generally  contained 
in  coke  or  hard  coals,  has  been  locally  perfected,  to 
utilise  any  and  all  indigenous  woods,  and  at  the  same 
time  produce  high-class  valuable  by-products — such  as 
turpentine  of  forms  of  pyrogallic  acid — for  later  re- 
fining into  its  several  commercial  products,  according 
ro  and  regulated  by  whatever  specific  temperature 
may  have  been  maintained,  during  the  process  of  de- 
structive distillation,  while  making  charcoal.  Suitable 
brick  stalls  are  built  in  rows,  back  to  back,  having  for 
entrance  iron  doors  to  foi'm  hermetically  sealed  kilns 
when  in  use.  Wood  cut  into  suitable  sizes  is  piled 
high,  each  tier  crossing  the  lower  one,  on  wholly  iron 
flat  cars  having  low  wheels,  which  are  run  into  each 
stall,  and  the  doors  closely  fastened.  A  flue,  now  the 
only  oivtlet,  with  a  return  inlet  connects  the  inside 
of  the  stall  with  a  large  main  iron  pipe  leading  to  a 
centre  stove,  and  along  which  all  exuding  gases  are 
drawn  b.y  an  exhaust  blower  as  the  interior  of  the  stall 
becomes  heated  by  returned  hot  carbonic  gas.  These 
gases  coming  along  the  outlet  pipe  are  forced  through 
closed  stoves,  heated  by  electricity,  kept  at  an  even 
tempei-ature  to  produce  the  desired  product,  which 
process  dries  the  incoming  gas,  I'emoves  all  liquids 
for  consideration,  and  returns  to  the  stall  along  the 
return  pipe  only  highly  heated  carbonic  acid  gas,  which 
prevents  oxydisation,  and  so  combustion  of  the  wood 
piled  on  the  cars,  thus  permitting  a  complete  charring, 
when  in  about  six  hours  the  finished  ehai'coal  is  ready. 
The  flues  are  then  both  closed,  the  doors  opened,  and 
the  car  withdrawn  from  the  stall,  loaded  now  with 
a  fine  grade  of  charcoal  fuel.  This  process  is  simple 
and  effective,  and  without  counting  the  price  to  be 
obtained  for  the  by-prodixcts  collected,  affords  a  high 
class  material  at  a  cost  of,  say  £1  sterling  per  ton  of 
charcoal,  delivered  at  the  smelting  plant  from  timber 
berths  not  too  far  away. 

The  costs  so  far  incurred  in  turning  out  pig-iron  at 
this  Vancouver  plant  ai'e  as  under: — 

Cost  of  electrical  power  per  ton  of  pig  iron 

produced  at  0.5  cents  per  kilowatt-hour  .  .  $1.00 
Interest,  depreciation,  and  sinking  fund  .  .  0.20 


Labour   0.6U 

Maintenance  and  repair   0.50 

Total  fusion  cost  per  ton  pig-iron   $2.30 

Cost  of  three  25  ton  unit  furnaces  (without 

transformers)  $20,000.00 

For  subsequent  treatment  in  reducing  reverberatory 
furnace,  as  follows: — 

One  and  two-thirds  tons  (60  per  cent)  mag- 
netite iron  ore,  delivered  -  .  .  ^ .  $6.00 

One  ton  of  coke,  hard  coal,  or  charcoal  ....  6.00 

Two-fifths  ton  of  limestone  .  .  .  :   0.50 

Labour   2  00 

Overhead  charges   0.50 

Amortisation,  management   0.50 

Total  costs  per  ton  pig-iron   $15  5u 

„  7^^''^.  '•  $1^-8" 

C-)r,  tor  safety,  including  interest  on  purchase 
of  mines,  smelter  site,  power  installation  of 
hydro-electric,  timber  berths,  and  other  as- 
sets held,  say  £4  sterling  =  $20.00 

The  wheels  of  commerce  here  now  only  await  the 
requisite  capital  to  secure  by  purchase  an"  ample  sup- 
ply ahead  of  assnred  iron  ore  to  satisfy  continual  and 
successful  operations  dixring  the  next  fifty  years  There 
exist  limestone  quarries  on  the  seaboard'  large  timber 
limits  for  future  charcoal  production,  and  preferably 
control  of  the  anthracite  smokeless  steam  coals  froni 
the  coalfields  of  the  Groundhog  district,  and  also  the 
extensive  deposits  of  hydro-magnesites  from  the  Cari- 
boo district. 

Then  there  are  suitable  smelting  sites  open  on  the 
seaboard  connected  already  with  transcontinental  land, 
coastal  steamer,  and  trans-oceanic  communications,' 
reaching  all  ports,  -especially  those  bordering  on  the 
whole  Pacific  Ocean,  offering  alreadv  a  tremendous 
market  for  the  export  of  pig-iron,  steel  billets,  and 
tini.shed  manufactured  articles  of  commerce.  These 
smelting  sites  in  mind  are  adjacent  to  hydro-electrical 
power  sources,  costing  for  installation,  sav,  $45  per 
horse-power. 

Bonuses  are  offered  by  the  Provincial  Government 
tor  a  certain  term  of  years.  In  fact,  all  the  possibili- 
ties exist  for  building  up  splendid  industrial  concerns 
here  m  British  Columbia  now  that  all  the  requisite 
problems  to  suit  local  conditions  have  been  solved. 

BRITISH  COLUMBIA  GOVERNMENT  PROPOSES 
RESERVATION  OF  IRON-ORE  DEPOSITS 

The  Bill  now  before  the  Legislative  Assembly  giving 
the  Lieutenant  Governor  in  Council  power  to  place  a 
reserve  on  iron  ores  deposits,  the  said  power  to  extend 
over  a  period  of  three  years,  will  be  applied  to  a  lim- 
ited extent,  and  the  authority  so  granted  will  be  ex- 
ercised, not  to  the  detriment,  nor  in  such  a  way  as  to 
inflict  any  hardship  of  interference  with  the  prospeet- 
lor  of  any  class  of  people  interested  in  the  mining 
industry.  Rather  it  will  be  used  for  the  advancement 
of  the  interests  of  those  directly  or  indirectly  concern- 
ed in  the  development  of  the  mineral  resources  of  the 
Province,  as  well  as  for  the  benefit  of  the  public  at 
large. 

To  the  crticism  that  the  bill  will  hamper  the  pros- 
pector it  may  be  replied  that  he  had  not  heretofore 
and  cannot  at  pi-esent  benefit  materially  by  reason 
of  the  discovery  and  location  of  purely  iron  deposits. 
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Without  an  Iron  and  Steel  Industry  in  Western 
Canada  there  is  not  a  sufficient  market,  if  any, 
to  make  the  product  of  such  holdings  saleable. 
That  the  force  of  this  is  recognized  by  the  prospectors 
is  confirmed  by  a  statement  voluntarily  given  to  Hon. 
Wm.  Sloan,  Minister  of  Mines,  who  is  responsible  for 
the  proposed  legislation,  by  J.  W.  Mulholland,  Presi- 
dent of  the  Prospectors'  Protective  Association,  who 
says  in  part : 

"The  iron  deposits  of  British  Columbia  have  in  the 
past  been  of  no  value  to  the  prospector.  This  class  of 
ore  is  absolutely  useless.  By  reserving  districts  which 
are  idle  and  not  covered  by  mineral  claims  there  should 
be  no  reason  or  ground  for  opposition,  for,  if  we  have 
a  Steel  Plant  in  the  Province,  it  would  furnish  a  mar- 
ket for  ores  which  are  now  being  held  by  the  pros- 
pectors of  the  Province  and  which  would  remain  idle 
until  such  time  as  this  market  is  created.  Consider- 
ing the  benefits  which  this  Province  would  derive 
from  an  industry  of  this  kind  I  feel  it  my  duty  to  give 
you  (the  Minister  of  Mines)  my  approval. 

To  the  charge  that  present  holders  and  operators 
will  be  adversely  affected  it  is  only  necessary  to  direct 
attention  to  the  fact  that  the  authority  asked  for  does 
not  apply  to  iron  ore  locations  already  held  until  the 
Mineral  or  any  other  act. 

The  object  sought,  briefly,  is  to  prevent  the  further 
alienation  of  the  iron  ore  resources  to  such  an  extent 
that  their  development  is  impeded.  At  present  many 
such  deposits  are  privately  held  and  on  none  has  much 
work  been  done.  The  only  conclusion  possible  is  that 
they  were  acquired,  and  are  being  held,  for  speculative 
purposes,  a  situation  which,  it  must  be  clear,  handicaps 
the  efforts  being  made  to  interest  capital  in  the  de- 
velopment of  Iron  and  Steed  Industry,  an  enterprise 
most  important  if  British  Columbia  is  to  take  the  place 
her  mineral  riches  warrant  in  the  industrial  world.  An 
illustration  in  point  is  found  on  Texada  Island  where 
there  are  large  iron  ore  deposits,  of  high  grade,  which 
have  been  out  of  the  hands  of  the  Crown  for  fifty 
years  or  more  and  on  which  there  has  been  little  ex- 
penditure in  development. 

While  it  is  not  intended  to  touch  the  unquestioned 
ri'^hts  of  these  who  have  complied  with  all  the  laws 
heretofore,  and  have  kept  their  properties  m  good 
standing,  it  is  proposed  that  for  a  time  such  properties 
of  this  character,  as  may  be  deemed  as  of  sufficient 
importance,  shall  be  reserved  by  the  Crown. 

On  the  report  of  the  discovery  of  iron  ore,  the  resi- 
dent engineer  of  the  district  in  which  such  find  has 
been  made  will  be  asked  to  inspect  and  report  on  the 
same  If  it  is  considered  on  investigation  that  the  ore 
is  so  situated,  is  in  such  quantity  and  of  such  quality  as 
to  warrant  the  belief  that  it  might  assist  in  the  objec 
in  view,  namely,  the  launching  of  an  Iron  and  Steel 
Industry,  the  government  power  to  apply  the  reserve 
probably  would  be  exercised. 


OPENED  OFFICE  IN  TORONTO 

Alfred  Herbert,  Ltd.,  of  Coventry,  England,  manu- 
facturers of  tool  machinery,  turret  lathes  mil  mg  ma- 

h  n  s  etc.,  are  about  to  enter  the  Canadian  f  ield  and 
have  opened  a  temporary  office  in  the  Board  ot  Track 
Buildirig,  Yonge  Street,  Toronto.  The  Company  also 
repr  sen   a  number  of  other  British  machinery  firm^^ 

n'canada.  It  is  intended  to  get  warehouse  pi-e.nises  in 
Toronto  and  carry  comprehensive  stock  of  the  Com- 
pany's products. 


THE  YEAR  IN  STEEL. 

Developments  Following  the  Armistice  in  the  Iron  and 
Steel  Industry  of  Canada — By  F.  W.  Gray. 

Following  the  Armistice,  the  iron  and  steel  industries 
in  Canada,  as  was  the  case  in  Britain  and  in  the  Unit- 
ed States,  passed  through  a  period  of  uncertainty 
Under  the  stimulus  of  the  war,  in  1917,  the  production 
of  the  blast  furnaces  and  steel  furnaces  of  Canada 
reached  its  highest  recorded  point.  For  some  time 
preceding  the  armistice,  however,  the  larger  steel 
manufacturers,  foreseeing  the  impending  end  of  hos- 
tilities ,  had  gradually  lessened  the  production  of 
munitions  and  proceeded  to  equip  their  plants  for 
peace-time  requirements.  In  this  way,  the  Canadian 
plants  had  in  large  measure  disposed  of  their  war-time 
equipment  at  good  prices,  had  made  suitable  amortiza- 
tion provision  in  their  accounts  to  take  care  of  the 
special  equipment  installed  for  war  purposes,  and  did 
not  experience  so  severe  a  dislocation  of  their  manu- 
facturing activities  when  the  war  ended  as  less  cap- 
able management  might  have  occasioned. 

As  a  result  of  war-time  activities  and  prices  the 
steel  companies  had  accumulated  considerable  sur- 
pluses, but  here  again  the  managements  showed  their 
wisdom  in  preferring  to  invest  the  money  in  addi- 
tions and  rehabilitation  of  plant  rather  than  in  the 
disbursement  of  dividends. 

Just  previous  to  the  war  the  steel  industry  had  met 
some  very  lean  times,  and  the  reversal  in  their  finan- 
cial position  which  the  last  five  years  has  brought 
about  is  shown  by  a  comparison  of  the  relative  value 
of  their  common  stocks,  as  appraised  by  the  Stock 
Exchage,  and  as  shown  below : 
Prices  in  1913:— 

Low   $37.  $18. 

High   58.  28. 

A  year  ago   62.  65. 

End  1919    75.  86.50 

The  value  of  Canadian  steel  stocks,  of  which  the  two 
instances  given  are  typical,  is  a  reflection,  not  so  much 
of  their  future  prospects,  which  is  of  course  something 
on  which  no  person  can  be  certain,  but  of  the  improved 
physical  condition  of  the  plant  and  equipment  of  the 
several  companies,  and  the  notable  additions  that  re- 
main as  a  permanent  gain  of  the  period  of  war  activity 

Large  Extensions. 

For  example,  without  going  into  great  detail,  new 
and  up-to-date  by-product  coke  plants  have  been  in- 
stalled by  the  Dominion  Steel  Corporation  at  Sydney, 
by  the  Steel  Company  of  Canada  at  Hamilton  and  by 
the  Algoma  Steel  Corporation  at  Sault  Ste.  Marie. 
The  large  steel  companies  have  all  also  strengthened 
their  position  by  acquiring  additional  coal  properties. 
The  Dominion  Coal  Company  has  very  notably  increas- 
ed its  coal  holdings  in  the  Glace  Bay  district  during 
the  war.  The  Nova  Scotia  Steel  and  Coal  Company 
has  recently  obtained  control  of  the  Acadia  Coal  Com- 
pany in  the  Pictou  field  of  Nova  Scotia,  and  both  the 
Algoma  Corporation  and  the  Steel  Company  of  Can- 
ada have  strengthened  their  position  bv  the  acquire- 
ment of  coal  properties  in  the  United  States.  The 
position  of  the  steel  companies  in  regard  to  fuel  econ- 
omy— which  is  the  great  problem  in  steel  manufacture 
today — is  very  much  better  than  it  v.as  before  the 
war. 

Another  encouraging  tendency  of  the  steel  manu- 
facturers has  been  to  increase  the  variety  of  their 
manufactured  products.  -The  new  structural  steel  ex- 
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tensions  of  the  Algoma  steel  Corporation,  the  plate 
mill  of  the  Dominion  Steel  Corporation  are  typical 
of  what  is  taking  place. 

The  growth  of  the  shipbuilding  industry  is  closely 
connected  with  the  growth  and  permanence  of  our 
Canadian  Steel  industry.  Steel  shipbuilding  plants 
now  include  the  important  and  large  ship-yard  at 
Halifax,  the  Nova  Scotia  Steel  Company's  old-estab- 
lished yard  at  Trenton,  near  New  Glasgow;  the  num- 
erous establishments  along  the  St.  Lawrence  river,  at 
Quebec,  Three  Rivers  and  Montreal;  the  yards  in  To- 
ronto, Collingwood,  Port  Arthur  and  other  points  on 
the  Great  Lakes,  and  the  very  important  shipbuilding 
developments  on  the  Pacific  coast.  Now  that  a  plate- 
mill,  capable  of  rolling  large  size  ship  plates  is  about 
completed  in  Canada,  the  country  is  in  a  position  to 
furnish  within  its  borders  everything  necessary  to 
build  and  equip  steel  ships  for  sea,  including  engines, 
boilers  and  accessories. 

Consolidations  Likely. 

It  is  in  the  logic  of  events  to  anticipate  a  consolida- 
tion of  interests,  including  coal  mines,  iron-ore  dep- 
osits, steel  plants,  and  steel-ship  building  yards,  along 
Che  lines  that  have  been  so  successful  in  Britain,  where 
it  is  often  stated  that  the  ore  comes  in  at  one  gate 
and  the  steel  ship  goes  out  at  another.  It  is  possible 
by  a  consolidation  of  such  allied  interests,  which  are 
all  founded  upon  coal  and  the  heat  that  comes  from 
coal  when  burned,  to  utilize  that  heat  more  completely 
and  scientifically  when  all  the  surplus  gasses,  and  the 
by-products  of  combustion  are  concentrated  in  a  com- 
pact area,  enabling  process  to  follow  process  without 
loss  of  time  or  heat,  and  facilitating  what  is  today 
known  as  straight  line  production.  If  .such  consolida- 
tions take  place  in  the  future,  they  should  not  be  look- 
ed at  askance,  or  regarded  as  undesirable,  but  should 
be  recognized  as  the  only  way  in  which  our  basic 
industries  of  eoal-mining,  steel  manufacture  and  ship- 
building can  be  developed  to  a  point  >vhere  they  can 
stand  on  their  own  legs  and  enter  the  competitive 
markets  of  the  world. 

The  weakness  of  the  steel  industry  in  Canada  lies 
in  its  too  great  dependence  on  the  United  States  for 
supplies  of  iron  ore  and  coal.  Only  five  per  cent  of 
iron  ore  reduced  in  Canadian  furnaces  is  mined  in 
Canada,  although  a  large  tonnage,  at  least  900,000 
tons  annually,  comes  from  the  Canadian  owned  mines 
at  Wabana,  Newfoundland.  Canadian  iron  ores  are 
plentiful,  and  well  distributed,  but  they  happen  to 
be  temporarily  discounted  in  value  by  the  more  ac- 
cessible, cheaper  and  more  easily  reducible  iron  ores 
on  the  United  States'  side  of  the  Great  Lakes.  Some 
day,  Canada's  ores  will  prove  a  source  J  great  wealth. 
In  the  matter  of  coal,  Canada  can,  to  a  much  greater 
extent  than  she  has  hitherto  done,  please  herself 
whether  she  mines  coal  at  home  or  goes  to  the  United 
States  and  pays  out  good  money  for  coal  there.  Can- 
ada has  lots  and  lots  of  good  coal,  and  is  under  no 
compelling  necessity  to  spend  some  $50,000,000  an- 
nually in  the  purchase  of  United  States  coal. 

Prospects  in  British  Columbia. 

An  interesting  subject  at  this  time  is  the  desire 
of  British  Columbia  to  have  a  steel  industry  in  that 
province.  The  permanence  of  the  ship-building  in- 
dustry there  almost  requires  a  steel  industry  on  the 
Pacific  coast,  and  the  probability  is  that  before  long 
a  beginning  will  be  made  in  the  manufacture  of  steel, 


and  possibly  in  the  reduction  of  iron  ores  to  pig-iron, 
in  British  Columbia.  Wherever  coal  is  found  of  suit- 
able quality,  and  in  sufficient  quantity,  an  iron  and 
steel  industry  is  bound  to  follow  the  development  of 
the  coal  fields,  even  should  it  necessitate  the  transpor- 
tation of  iron  ore  and  fluxes  for  some  distance,  because 
the  metal  industries,  from  the  mining  of  the  metal- 
liferous ores  to  the  final  fabrication  of  the  finished 
metal,  are  entirely  dependent  on  coal  for  motive  power 
and  heat — with  some  notable  exceptions  where  large 
quantities  of  electricity  generated  by  water-powers  are 
available.  Coal  is  the  most  important  and  basic  raw 
material  of  the  modern  world.  It  is  a  first  necessity 
of  national  defence  and  national  independence,  and 
no  country  can  achieve  industrial  importance  with- 
out coal.  Therefore,  that  country  which  is  most 
generously  supplied  with  coal  is_^most  likely  to  lead 
in  industry.  In  Canada,  that  most  favored  district 
is  Alberta,  which  has  within  its  borders  more  coal  than 
all  the  remainder  of  Canada,  and  more  coal  than  any 
one  state  in  the  American  union — By  the  Editor  in 
the  "Grain  Growers  Guide." 


PRIZE  FOR  HARDNESS  TESTING  DEVICE. 

It  has  been  announced  that  Sir  Robert  A.  Hadfield 
has  placed  in  the  hands  of  the  Institution  of  Mechani- 
cal Engineers  of  Great  Britain  the  sum  of  £200, 
which,  with  any  income  therefrom,  may  be  awarded  as 
a  prize  for  the  description  of  a  new  and  accurate  me- 
thod of  determining  the  hardness  of  metals,  especially 
of  metals  of  a  high  degree  of  hardness.  The  ordinary 
tests  of  hardness  fail  to  some  extent  when  the  hard- 
ness of  the  material  exceeds  about  600  to  800  Brinell. 
What  is  desired  is  the  description  lof  a  research  for 
or  an  investigation  of  some  method  for  accurately  de- 
termining hardness,  suitable  for  application  in  metal- 
lurgical work  in  cases  in  which  present  methods  par- 
tially fail.  The  award  will  be  made  by  the  council  of 
the  Institution  of  Mechanical  Engineers,  whose  deci- 
sion will  be  in  all  cases  final.  The  council  will  con- 
sider annually  all  communications  received,  and  may 
then  award  a  prize.  But  in  January,  1922,  the  offer 
of  prizes  will  be  withdrawn,  and  any  unexpended  bal- 
ance of  the  prize  fund  will  be  diverted  to  any  other 
purposes  to  be  determined  at  the  discretion  of  the 
council.  The  council  may  award  the  whole  or  any 
part  of  the  sum  available  at  any  time  if  a  communica- 
tion is  received  which,  in  their  opinion,  is  of  suffi- 
cient originality  and  importance  and  satisfies  the  ob- 
ject aimed  at ;  or  they  may  from  time  to  time  award 
portions  of  the  fund,  not  exceeding  in  all  £75  in  any 
one  year,  for  communications  which  do  not  completely 
solve  the  problem,  but  which  appear  to  advance  the 
knowledge  of  methods  of  testing  hardness.  The  insti- 
tution will  probably  be  willing  and  reserve  the  right 
to  publish  in  its  journal  any  communications  for 
which  a  prize  is  awarded.  A  communication  should 
be  accompanied  by  scale  drawings  of  any  new  appara- 
tus described,  or  by  a  model  or  an  example  of  the 
apparatus  itself.  If  the  communication  describes  a 
new  invention,  likely  to  be  of  commercial  value,  it  is 
desirable  that  provisional  protection  should  have  been 
obtained  before  it  is  submitted  for  consideration.  No- 
thing is  said  as  to  whether  the  competition  is  confined 
to  British  contestants  or  is  international;  but  informa- 
tion on  this  point  may  be  had  from  the  Secretary,  In- 
stitution of  Mechanical  Engineers,  London,  England. 
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book  review. 

elp:(Tri('  furnaces  tn  the  iron  &  steel 

l^'I)^STli^■  :  Rodenhrmser,  Sehoeiiawa  a)id  v(»m 
Itanr.  Third  edition,  revised.  Translated  froiYi 
llie  (reniiaii  origiiuii  Ijy  C.  H.  vom  Baur,  forniei'- 
ly  Chief  Engineer  of  the  American  Electric  Fur- 
nace Company.  460  pp.  with  Index.  Cloth 
board.s.  6  ins.  bv  !•  ins.  .John  Wiley  &  Sons.  Now 
York.  $4.50. 

Tliis  is  a  revised  reprint  of  a  (•oiiil)in('(l  work  by  two 
(lerman  writers  published  in  1911,  nnd  first  published 
in  an  English  translation  in  li)12  l)y  C.  11.  vom  Baur. 
The  work  was  added  to  and  republished  in  1917,  and 
tliis  I'eview  is  of  the  edition  of  December,  1910.  Part 
I.  deals  with  Electric  PHirnaces,  their  theory  ,construc- 
tion  and  criticism.  fart  11.  treats  of  materials  for 
furnace  construction  aiul  the  costs  of  operation,  and 
are  both  written  by  W.  Rodenhauser,  formerly  of  the 
Roeehling  Eisen  und  Stahiwerke,  Volkling-en.  Part 
III.  treats  of  the  electro-metallurgy  of  iron  and  steel, 
and  is  written  by  J.  Sehoenawa,  works  manager  of  the 
Roechling  plant.  Hen-  Schoenawa's  introduction,  with 
the  concliuling  "Gluck  Auf!''  reads  rather  curiously 
in  1920,  when  one  considers  the  history  of  the  Roech- 
ling enterprise  since  1914,  and  the  fate  that  has  be- 
fallen the  Roechling  Brothers. 

Apart  from  these  considerations,  the  work  appears 
to  be  an  important  contribution  to  the  growing  liter- 
ature on  the  apj)lication  of  electric  heat  to  tlu;  reduc- 
tion of  iron  ores,  the  refining  of  iron  and  tlie  manu- 
facture of  modern  steels. 

In  the  preface  to  the  first  edition,  vom  Baur  pre- 
dicted his  lielief  that  electi-ic  fiirnaces  for  the  iron  and 


steel  industry  would  have  their  greatest  future  on  the 
North  American  Continent,  and  in  the  second  edition 
of  1917  was  able  to  record  that  out  of  a  total  of  562 
electric  furnaces  in  the  iron  and  steel  industry  of  the 
world,  there  were  in  Canada  and  the  Ujiited  States 
212  of  these  furnaces.  In  the  1920  edition,  it  is  staterl 
that  there  are  either  built  or  building,  for  the  melt- 
ing and  refining  of  steel  1,000  furnac(!s,  and  the  state- 
ment is  made  that  "the  next  ten  years  will  no  doubt 
witness  more  than  doid)le  the  jnimber  of  electric  fur- 
naces in  existence  today. 

The  evolution  of  the  electric  furnace  is  reviewed 
historically,  it  being  pointed  out  that  the  development 
of  electric  heat  on  a  large  scale  was  not  j)os.sible  un- 
til the  modern  dynamo  had  made  it  possible  to  pro- 
duce curx'cnt  economically,  continuously,  and  in  suf- 
ficient volume.  Reference  is  made  to  the  Stassano 
furnace  patented  in  1898,  followed  by  the  Heroult 
and  the  Kjellin,  which  appeared  almost  simultaneously 
in  1899  and  1!)00,  all  three  being  operated  l)y  elec- 
tricity generated  from  large  water-powers.  An  im- 
portant contributing  factor,  it  is  stated,  was  a  re- 
port by  Dr.  Ilaanel,  who  was*  sent  to  Europe  with  a 
commission  of  experts  to  study  the  electric  furnace 
and  its  possible  application  to  the  iron  and  steel  in- 
dustry in  Canada.  This  report  first  brought  together 
the  different  existing  types  of  furnaces  and  compar- 
ed them.  The  result  of  the  Canadian  Report  was  to 
make  it  evident  that  at  that  time,  namely,  1904,  the 
electro-steel  industry  had  attained  a  healthy  exist- 
ence, at  least  where  in  proximity  to  water-power  de- 
velopments. Reference  is  made  to  the  Keller  fur- 
naces i\\  Livet.  regarding  the  useful  activity  of  whicli 


Table  of  Electric  Flr.sacks  in  the  Iron  and  Steel  Industry,  by  Countries  of  the  World,  Operating  or  Contracted 
FOR  July,  1919,  with  Totals  for  1918,  1917,  1916,  1915,  1913,  and  1910 


}Gerniany  and  Luxcniburj,' 
JAustria,     Hun^;ar\.  .uu' 

Bohemia  

Switzerland  

Italy  

France  

tircat  Britain  

+  Be!giuni  

tRussia  and  Finland  ..  . 

Sweden  

Norway  

Denmark  

Spain  

Japan  

Mexico  

Australia  

Chile.  

IRoumania  

India  

South  Africa  

Brazil  

I-Ocation  not  given  

Total  outside U.S.-Canada 

United  States  

Canada  

Total  U.  S.  &  Canada 
Grand  Total  in  World. 
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34 
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572  304 


158 

41 
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43 


117 

19 

3 

22 
139 


*Thi3  includes  Kjellin,  Rbchling- Rodenhauser.  Frick  and  other  induction  furnaces. 

}  Elertro-metal3  Company  in  Great  Britain.  t  Reports  for  1916  to  1919  not  complete. 
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duriug  the  war  period  readers  of  "Iron  &  Steel"  are 
informed.  (See  March  issue,  page  62,  on  the  making 
of  synthetic  cast  iron  at  Livet,  by  G.  A.  Keller). 

The  theory  of  electric  furnace  practice  is  very  thor- 
oughly discussed,  and  the  following  requirements  of 
an  ideal  furnace  are  postvdated : 

a.  The  ability  to  use  any  prevailing  alternating 
current  at  any  voltage  or  frequency. 

b.  The  avoidance  of  any  sudden   changes  in  the 
load. 

c.  Base  of  regulating  the  incoming  current. 
4.  High  electrical  efficiency. 

To  these  main  considerations  are  added  the  follow- 
ing: A  furnace  of  the  tilting  variety,  with  easily  sur- 
veyed and  accessible  hearth.  The  electric  heating,  or 
any  of  its  necessary  auxiliaries  must  in  no  way  in- 
fluence the  chemical  composition  of  the  steel  or  the 
slag.  There  should  be  ability  to  reach  any  desired 
unrform  temperature  in  all  parts  of  the  bath,  at  the 
same  time  avoiding  local  under-heating  or  over-heat- 
ing. The  furnace  should  be  as  versatile  in  its  appli- 
cation as  possible.  Existing  types  of  furnaces  are  ex- 
amined and  criticized  as  to  fullfilment  of  these  essen- 
tial requirements.  Are  furnaces  are  discussed  in  gen- 
eral, and  in  particular,  the  Stassano,  Heroult  and 
Girod  types  are  enlarged  upon.  The  Rennerfelt  fur- 
nace is  discussed  as  the  type  of  directional ized  radiat- 
ing-arc  furnaces. 

The  induction  furnace  is  also  discussed  in  general, 
and  in  particular  the  Kjellin  and  Roechling-Roden- 
hauser  types  are  described.  The  author  considers  the 
induction  furnace,  particularly  in  the  larger  units  of 
this  type,  more  nearly  fulfills  the  requirements  of  an 
ideal  furnace,  as  stated  by  him. 

The  electric  shaft  furnace  is  discussed,  this  type  be- 
ing designed  to  take  the  place  of  the  ordinary  blast- 
furnace for  the  smelting  of  iron-ore.  Reference  is 
*  made  to  the  tests  made  in  Canada,  in  continuation  of 
the  investigations  of  the  Canadian  Commission,  and  to 
the  work  done  by  Heroult  in  Canada  in  1906.  The  de- 
sign of  a  successful  electric  shaft-furnace,  it  is  stated, 
was  not  solved  by  the  experiments  made  in  Canada. 
Progress  has  been  made,  after  many  experiments,  with 
the  furnace  of  Groenwall,  Lindblad  and  Stalhane. 
Fifteeii  furnaces  of  the  latest  type  of  this  shaft  fur- 
nace are  now  stated  to  be  operating  or  building  for 
Sweden.  One  other  is  being  built  for  Aosta,  Italy, 
and  one  for  Japan.  These  furnaces  all  operate  with 
charcoal,  although  it  is  stated  that  successful  trials 
have  been  made  with  coke,  the  commercial  use  of 
which  is  prohibited  by  high  cost.  With  Swedish  mag- 
netites of  57  per  cent  to  58  per  cent  iron,  the  power 
consumption  per  metric  ton  is  about  2,200  kw.  hr. 
With  50  per  cent  ore  it  increases  to  2,500  kw.  hr.  The 
charcoal  consumption  is  said  to  average  300  to  330  kg. 
per  ton  of  pig-iron  made,  and  the  consumption  of  the 
best  grades  of  carbon  electrode  averages  6  to  7  kg.  per 
ton  of  pig  iron  made. 

A  general  review  of  electric  furnaces  in  operation 
includes  the  Keller  arc-furnace,  the  Schneider-Creusot 
induction  furnace;  and  the  Greaves-Etchells,  of  arc- 
resistance  type,  a  Sheffield  (Eng.)  development,  for 
which  the  inventors  claim  ' '  convection  currents ' '  in 
the  molten  metal,  ensuring  uniformity  of  product. 
The  Synder,  Greene,  Moore,  Booth-Hall,  vom  Baur 
and  Ludlum  types  are  fairly  compared  in  detail. 

Dealing  with  the  electro-metallurgy  of  iron  and 
steel,  the  concluding  chapter  of  the  work  points  out 
that  in  competition  with  the  accepted  practice  of  using 


heat  supplied  by  coke,  the  electric  process  has  only 
prospective  use  where  ore  and  power  are  cheap,  and 
coke  is  dear,  as  in  some  parts  of  Canada,  Italy,  Nor- 
way, Sweden,  California,  etc. 

As  to  the  future  of  electric  steel,  the  writer  dis- 
cusses the  possibility  of  duplexing  with  the  cupola, 
which  he  considers  offers  a  good  field,  particularly 
where  it  is  desired  to  obtain  castings  of  unusual  ten- 
acity, solidity  and  of  high  quality.  Attention  is  also 
directed  to  this  feature  of  the  electric  furnace  in  a 
recent  editorial  in  "Iron  Age,"  which  is  elsewhere 
quoted  in  this  issue.  The  electric  furnace  as  a  mixer 
has  many  points  of  advantage,  but  so  far  the  limita- 
tion of  the  capacity  of  the  electric  furnace  has  pre- 
vented advance  in  this  direction. 

The  displacing  of  the  crucible  process  by  the  elec- 
tric furnace  is  regarded  by  Rodenhauser  as  inevitable, 
and  some  interesting  figures  are  quoted  showing  the 
growth  of  the  tonnages  of  electric  steel  in  the  leading 
steel  pi-oducing  countries  of  the  world.  The  follow- 
ing condensed  comparison  is  excerpted : 

Electric  Steel  Produced  hi  Metric  Tons. 

1908  1918 

United  States   55  870,000 

Germany   19,536  221,824 

Great  Britain   .  .  147,925 

Canada    93  120,000 

There  is  a  good  deal  of  history  -written  into  these 
figures,  and  the  unavailability  of  the  figures  of 
French  production  from  1913  onwards  is  significant. 

The  general  conclusions  we  draw  from  a  perusal  of 
the  work  is  that  while  in  its  present  stage  of  develop- 
ment electricity  cannot  compete  with  coke  for  the  gen- 
eration of  the  heat  used  in  the  iron  and  steel  industry, 
it  has  certain  specialised  uses,  the  chief  being  in  the 
refining  of  iron  and  the  manufacture  of  high-grade 
steels  in  small  quantities,  which  arise  from  the  ease 
with  which  the  temperature  of  the  electric  furnace  is 
controlled  within  definite  limits,  the  high  temperature 
which  it  is  possible  to  generate  in  the  electric  furnace 
for  periods  as  long  as  desired,  and  the  completeness 
with  which  imi^ure  raw  materials  can  be  refined. 

In  countries  where  waterpower  is  plentiful,  and 
high-grade  ores  are  obtainable,  the  electric  furnace 
has  most  decided  advantages.  It  may  be  said  that  it 
was  these  very  conditions  that  impelled  the  invention 
and  perfection  of  the  electric  furnace,  as  the  pioneer 
woi'k  was  accomplished  in  Sweden,  France  and  Italy, 
where  also  the  electric  furnace  is  today  used  in  great- 
er proportion  to  the  total  iron  and  steel  production 
than  in  the  countries  which  possess  sufficient  coal 
resources. 

No  country  resembles  Sweden  so  much  as  portions 
of  Canada  in  the  possession  of  high-grade  ores  of  iron, 
plentiful  water-powers,  and  scarcity  of  moderately- 
priced  coal  suitable  for  metallurgical  purposes,  which 
accounts  for  the  eayly  interest  taken  in  the  electric 
furnace  by  the  Canadian  Government,  and  forecasts 
that  Canada  will  in  the  future  years  play  a  prominent 
part  in  the  development  of  ferrous  electro-metallurgy. 


DOMINION   STEEL   COMPANY   DRILLING  FOR 
IRON  ORE 

The  Dominion  Steel  Company  is  drilling  for  iron-ore 
near  Loch  Lomond  Cape  Breton,  about  30  miles  from 
Sydney.  Outcroppings  of  high-grade  hematite  are  pre- 
sent, and  diamond  drilling  is  being  nndertaken  to 
prove  the  extent  of  the  deposit. 
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Influence  of  Enclosed  Slag  on  the  Corrosion  of  Wrought  Iron 

By  L.  T.  RICHARDSON,  t  Chemical  Engineer,   New  Brunswick,  N.  J. 


There  exists  at  the  present  time  a  controversy  rela- 
tive to  the  factors  that  enter  into  and  influence  the 
corrosion  of  wrought  iron.  A  study  of  the  technical 
articles  relating  to  the  subject,  on  the  one  hand,  and 
advertising  literature  on  the  other,  shows  that  this 
controversy  obtains  only  to  a  rather  limited  extent 
among  purely  scientific  investigators  of  the  corrosion 
of  metals,  but  exists  almost  entirely  among  the  manu- 
facturers of  different  brands  of  iron.  In  view  of  this 
controversy,  it  was  considered  to  be  of  more  than  pass- 
ing interest  to  conduct  experiments  that  might  throw 
some  light  upon  certain  of  the  factors  that  are  con- 
tended to  greatly  influence  of  wrought  iron.  The  con- 
clusions arrived  at  in  this  article  are  based  upon  these 
experiments. 

The  factors  that  enter  into  or  at  least  are  claimed 
to  enter  into  the  corrosion  of  wrought  iron  and  which, 
moreover,  are  asserted  to  be  the  cause  oT  its  superiority 
as  a  rust-resisting  material  over  other  forms  of  iron 
are  closely  connected  with  the  corrosion  of  ancient  iron 
objects  that  have  been  exposed  to  the  elements  for 
years  or  centuries,  for  investigations  have  shown  these 
objects  to  be  wrought  or  puddled  iron. 

For  instance.  Sir  Robert  Hadfield  examined  several 
specimens  of  ancient  iron,  particularly  the  iron  pillar 
at  Delhi,  India,  and  several  iron  implements  of  Sinha- 
lese origin  and  concluded  from  an  analysis  and  a  mi- 
croscopic examination  that  they  were  some  form  of 
puddled  iron. 

Walter  Rosenhain,  another  investigator,  tested  a 
piece  of  ancient  iron  from  Ceylon  and  found  that  it 
was  similar  in  structure  to  wrought  iron. 

Likewise  Dr.  Hjdmar  Braune  described  a  pre-his- 
toric  iron  object  found  at  Castanela,  Switzerland.  From 
a  chemical  and  a  microscopic  analysis  be  concluded 
that  it  was  an  almost  pure  iron  that  had  never  been 
in  the  molten  state.  Similarly  other  investigators 
have  recorded  investigations  of  old  irons  50  to  150 
years  age  that  have  proven  to  be  wrought  iron. 

It  seems  almost  certain,  then,  from  these  published 
accounts  that  those  ancient  iron  objects  which  have 
shown  such  a  remarkable  resistance  to  corrosion  are 
made  of  puddled  iron,  and  it  is  therefore  only  natural 
to  expect  that  iron  manufacturers  of  today  in  their 
search  for  a  corrosion  resisting  material  should  at- 
tribute the  rust-resisting  qualities  of  these  old  irons 
to  just  those  properties  that  characterize  wrought  iron 
itself.  These  distinguishing  properties  are  two  in 
number,  a  chemical  one  that  the  iron  is  quite  pure, 
and  a  physical  one  that  the  iron  has  long  layers  or 
threads  of  slag  or  cinder  scattered  throughout  its  mass. 
Wrought  iron  we  may  then  describe  as  consisting  large- 
Iv  of  pure  iron  throughout  whose  mass  are  scattered 
long  threads  or  sheets  of  slag  or  cinder.  Some  even 
go  so  far  as  to  say  that  each  fiber  is  coated  Avith  an 
almost  infinitesimal  film  of  slag.  It  almost  follows 
that  because  of  these  two  different  characteristics,  the 
resistance  of  wrought  iron  to  corrosion  should  be 
ascribed  to  two  different  causes  b.y  two  classes  of  ob- 
servers— one  claiming  that  the  resistance  of  wrought 
iron  to  corrosion  is  due  mainly  to  its  chemical  purity ; 

t  A  paper  presented  at  the  Boston  Meeting  of  the 
Arncriean  Electro-Chemical  Society,  April  8-10,  1920. 


the  other  contending  that  it  is  due   to  its  physical 
structure. 

The  exponents  of  the  chemical  theory  contend  that 
the  resistance  of  wrought  iron  to  corrosion,  as  well 
as  the  specimens  of  ancient  iron,  is  due  to  the  purity 
of  the  iron  and  hence  that  any  iron  that  would  duplic- 
ate the  purity  of  the  metal  in  the  old  irons  would  like- 
wise be  resistant  to  corrosion.  The  virtues  of  "ye  olde 
time"  irons  they  say  are  due  to  their  purity  and  ad- 
vocate pure  iron  as  a  "return  to  ancient  virtues." 

The  believers  in  the  physical  theory,  on  the  other 
hand,  contend  that  the  resistance  of  wrought  iron  to 
corrosion  is  due  mainly  to  its  physical  structure  and 
in  particular  to  the  form  and  distribution  of  its  slag 
contents.  They  say  that  the  method  of  manufacture 
is  the  important  factor,  for  due  to  the  fact  that  the 
iron  never  becomes  molten  in  the  puddling  furnace 
quantities  of  slag  are  incorporated  with  the  metal.  The 
structure  is  similar  to  a  bundle  of  compressed  twigs 
in  which  each  fiber  of  iron  is  covered  and  protected 
by  a  bark-like  layer  of  slag.  They  claim  that  the  slag 
is  more  rust-resistant  to  corrosion  than  is  pure  iron  and 
forms  a  barrier  as  rusting  penetrates  into  the  metal,  so 
that  on  reaching  each  slag  inclusion  the  oxidation  must 
take  another  course  and  begin  anew.  The  adherents 
of  this  theory,  therefore,  advocate  the  use  of  wrought 
iron  as  the  means  of  "defeating  rust." 

The  remarkable  part  of  the  whole  controversy  is 
that  neither  side  gives  any  direct  and  definite  proof 
that  their  contention  is  true.  For  instance,  the  ad- 
herents of  the  pure  iron  theory  do  not  show  that  pure 
iron  metal  with  slag  rusts  ecjual  to  or  faster  than  pure 
iron  itself,  nor  do  the  adherents  of  the  physical  struct' 
ure  theory  show  that  the  metallic  iron  in  wrought  iron 
rusts  faster  without  the  slag  than  with  it.  This  is 
probably  due  to  the  fact  that  it  is  impossible  to  separ- 
ate the  iron  from  the  slag  without  destroying  its  iden- 
tity. Thus  it  would  be  impossible  to  remove  the  slag 
from  wrought  iron  without  a  melting  process  which 
would  change  its  nature  since  puddled  iron  has  never 
been  in  a  molten  state,  and  it  would  be  just  as  impos- 
sible to  introduce  slag  into  pure  iron  without  some 
such  similar  treatment. 

The  very  structure  of  wrought  iron,  however,  offers 
a  means  of  testing,  to  a  certain  extent,  these  two  theo- 
ries without  disturbing  the  relation  of  slag  and  iron 
or  changing  the  nature  of  either.  This  structure  is 
shown  clearly  in  Fig.  1  and  Fig.  2 — a  longitudinal  and 
a  transverse  section  respectively  in  Avhieh  the  slag  in- 
clusions appear  as  dark  lines  in  the  former  and  as 
dots  in  the  latter.  It  is  easily  seen  that  in  one  direc- 
tion, namely,  perpendicular  to  the  slag  layers,  the 
metal  is  not  continuous  and  any  oxidation  of  the  metal 
as  it  penetrates  inwardly  from  the  surface  must  meet 
layers  of  slag.  In  the  other  direction,  however,  that 
is,  in  a  direction  parallel  to  the  layers  of  slag,  the  me- 
tal is  continuous  and  as  it  penetrates  will  not  meet 
these  layers  of  slag  or  cinder.  Hence,  if  corrosion  is 
retarded  by  slag  inclusions,  as  is  insisted  upon  by  the 
adherents  of  the  physical  structure  theory,  one  would 
expect  to  find  that  transverse  sections  of  wrought  iron 
will  rust  more  rapidly  than  longitudinal  sections.  On 
the  other  hand,  if  the  two  sections  corrode  at  the  same 
rate  we  may  conclude  that  as  far  as  producing  any 
physical  obstruction  to  corrosion  is  concerned,  the 
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slag  is  inert  and  that  any  property  of  resisting  corro- 
sion that  wrought  iron  may  possess  is  not  due  to  slag 
barriers  but  the  purity  of  the  metal  or  to  some  other 
cause. 

In  order  to  test  out  this  line  of  reasoning,  transverse 
and  longitudinal  sections  about  1/16  inch  in  thickness 
were  taken  from  pieces  of  Swedish  iron  and  wrought 
iron  and  subjected  to  rusting  at  different  times.  The 
pieces  were  thoroughly  annealed  and  the  surface  made 
smooth  with  emery  cloth.  After  weighing  and  meas- 
uring the  thickness  of  each  piece  in  several  places,  all 
were  placed  in  a  wooden  rack,  as  shown  in  Fig.  3,  and 
exposed  to  the  weather  as  follows : 

Wrought  iron  (A  and  B)  1  year 

Swedish  iron  6  months 

Wrought  iron  (C)  2  years 

The  analysis  of  the  different  irons,  the  exposure  data 
and  the  results  are  given  in  Table  I  and  Table  II. 


as  the  extent  of  localized  corrosion  as  indicated  by  the 
depth  of  pits,  is  the  same  in  both  transverse  and  lon- 
gitudinal sections  within  the  limits  encountered  in  cor- 
rosion work. 

In  order  to  determine  definitely,  however,  that  the 
slag  inclusions  offerred  little  resistance  to  corrosion,  it 
was  necessary  to  show  that  corrosion  actually  penet- 
rated layers  of  slag.  To  settle  this  point  sections  were 
made  of  the  iron  test  pieces  and  examined  with  the 
microscope.  A  representative  section  is  shown  'by 
Figs.  1  and  2  which  are  photographs  that  include  an 
area  1.5  millimeters  in  diameter.  Since  in  some  cases 
corrosion  had  penetrated  0.35  to  0.44  millimeter,  it  is 
evident  that  several  layers  of  slag  had  been  penetrated. 

In  addition  to  these  data,  sections  of  the  specimens 
have  been  carefully  examined  with  a  microscope  and 
in  no  case  has  any  visible  evidence  been  found  of  slag 
inclusions  hindering  the  progress  of  corrosion.  Like- 
wise, an  examination  of  the  corroded  surfaces  of  a 


Figs.  1  and  2. 


Fig.  3. 


Steel  . . . 
Wrought 
Wroug-ht 


Table  I. 


Sul-  Phos-  Car-  Man-  Cop- 
phur  phorus  bon  ganese  Silicon  per 


Iron 
Iron 


(A)  . 

(B)  .. 


0.0.32 
0.044 
0.020 


Swedish    Iron   0.015 

Wrought   Iron    (C)   0.026 


0.079 
0.132 
0.100 
0.052 
0.115 


0.08 

0.015 

0.020 

0.015 

0.04 


0.56 

0.095 

0.038 

0.011 

0.05 


0.193 
0.180 
0.050 
0.210 


none 
none 
none 
none 
0.10 


Table  II. 

Transverse  Longitudinal 
Section  Section 
Time     Loss  in  Depth  Loss  in 'Depth 
Exposed  Weight  Pits  Weight  Pits 

Steel  

Wrought  Iron   (A)   6  mos.      0.1178    0.035    0.1101  '  0.033 

Wrought  Iron    (B)   2  mos.      0.0791    0.044    0.0789  0.041 

Swedish  Iron    6  mos.      0.1068    0.026    0.1333  0.026 

Wrought  Iron    (C)   2  years    0.153      0.020    0.154  0.025 

In  the  above  table  the  loss  in  weight  is  in  grams  per 
square  centimeter  and  was  obtained  by  cleaning  the 
rusted  specimens  with  a  solution  of  ammonium  citrate. 
The  depth  of  pits  was  obtained  by  grinding  the  surf- 
ace of  the  cleaned  specimens  until  the  pits  on  the  surf- 
ace were  removed. 

It  is  evident  from  these  figures  that  the  amount  of 
total  corrosion  as  given  by  the  loss  in  weight,  as  well 


number  of  old  irons  that  have  been  exposed  to  cor- 
rosion for  ten  to  thirty  years,  failed  to  show  any  evid- 
ence of  slag  in  wrought  iron  retarding  the  progress  of 
corrosion. 

In  view  of  the  fact  that  the  corrosion  of  transverse 
and  longitudinal  sections  is  the  same  as  regards  loss  in 
v/eight  and  depth  of  pits,  the  conclusion  has  been 
reached  that  any  superior  resistance  to  corrosion  that 
wrought  iron  may  have  is  not  due  to  slag  inclusions 
but  to  some  other  cause,  among  which  may  be  men- 
tioned the  purity  of  the  iron.  Furthermore  it  is  our 
experience  that  the  "pure  irons"  on  the  market  are 
very  similar  to  wrought  iron  in  their  resistance  to  cor- 
rosion. This  would  also  tend  to  confirm  the  above 
observation. 


BURNETT  &  CRAMPTON  TAKE  OVER  MAISON- 
NEUVE  FOUNDRY. 

Burnett  &  Crampton  whose  foundry  at  Rigaud,  Que., 
was  recently  totally  destroyed  by  fire  have  bought  the 
Maisonneuve  foundry,  860  Lasalle  Avenue,  Montreal. 
They  advise  us  that  they  contemplate  making  consider- 
able extensions  and  alterations  to  this  foundry  to  enable 
them  to  cast  daily  between  15  and  20  tons  of  general 
machinery  castings.  They  will  continue  their  policy  of 
specializing  in  high  class  work. 
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FOUNDRY  AND  MACHINE  SHOP  PRODUCTS,  1918 

The  Doniinion  Bureiiu  of  Statistics  lias  completed  a 
preliminary  survey  of  the  production  in  foundries  and 
machine  shops  in  Canada  for  the  calendar  year  191^. 
The  report  covers  the  operations  of  667  individual 
plants,  distributed  by  location  in  the  follovviiifr  order: 
Ontario  'MV.)  plants,  Quebec  126,  British  ('oluiid)ia  69, 
Saskatchewan  2;"),  Nova  Scotia  2:^,  Manitoba,  23,  Al- 
berta 15,  New  I'.i'unswick  1:5  and  Prince  KdAvard  Is- 
land 4. 

Capital  Invested  in  the  Industry. 

The  total  capital  invested  in  the  industry  in  the  Do- 
niinion in  1918  was  $84,122,446.  The  various  items 
comprised  in  this  total  were: — land,  huildinfrs  and 
fixtures  .+2:}.151  .:116 ;  machinery  and  tools  .1^18.778,111; 
materials,  on  liiind,  stocks  in  process,  finished  j)ro(lucts, 
fuel  and  miscellaneous  supplies  $23,370,60:{,  ;ind  cash, 
tradin<>'  and  operatin<>-  accounts  iind  bills  receivable 
$18,822,416.  Distributed  by  proviiu-es,  Ontario  leads 
with  $."')6,880,681,  Quebec  is' next  with  $14,276,674,  the 
othei'  proviiu-es  followin<i:  in  the  order  luimed: — British 
Columbia  $;i6;i'),r)6;^,  Manitobii  $2,781,5:36.  New  Brun.s- 
wick  $2,62:{,0r)6.  Nova  Scotia  $2,007,191.  Alberta  $1.- 
176,9:12,  Saskatchewan  $508.42:!  and  Prince  Edward 
Island  $2;:i2,440. 

Employees  Salaries  and  Wages. 

The  number  of  persons  in  the  industry  classified  by 
employment  and  by  sex  toiicther  with  the  amounts  paid 
each  class  in  salaries  and  wa^es  arc  •^■iven  in  the  fol- 
lowiiifi'  sumnujry  table: — 

Salaries 

('la.sses  of  ein])l<),\  ineiU  .\o.  of  eniployee.s  and 

Male    Kemale  WaK^s 

Officers.    KUpei'iliteiidents    and  iiiaii- 

agei-s   .    .  .         f<ti'S         HI  2.27y,S72 

Clerks.     stenographer.s      and  dtht-r 

salaried  employees   1..3rj8       (),'!.">  2.171,410 

Wage  earner.s.  average  nniiil)er  ..  22,96')  fillt  24,.")09,092 
Outside  piece-workers   26    2.'), 932 


Totals   25,212    1,270  $28,986,306 


The  number  of  persons  receiviiifj;  weekly  wages  by 
specified  groups,  as  at  December  loth,  was: — Under 
$5  per  week  275;  from  $5  to  under  $10  per  week,  1,502; 
from  $10  per  week  to  under  $15  per  week,  2,928 ;  from 
$15  to  under  $20  per  week,  4,907;  from  $20  to  under 
$25  per  week,  5,:374,  and  over  $25  |)er  week,  6,08:-{. 

Fuel  and  Miscellaneous  Expenses. 

Fuel  Consumption. — The  total  cost  of  all  fuel  used 
during  the  year  was  $2,654,146  of  which  $619,895  Avas  of 
Canadian  origin  and  $2,0:34,251  of  foreign  origin.  Coal 
consumed  amounted  to  137,688  tons  worth  $1,199,417 ; 
coke  to  76,320  tons  worth  $907,139;  gasoline.  153,280 
gallons  worth  $36,718 ;  fuel  oils  2,900,072  gallons  worth 
$343,964;  gas,  artificial  and  natural,  291,051  m.  cubic 
feet  worth  $108,142  and  all  other  fuel,  value  only,  $58,- 
766. 

Miscellaneous  expenses. — The  total  charge  for  mis- 
cellaneous expenses  for  the  year  was  $8,553,509,  item- 
ized as : — rent  of  offices,  etc.,  $277,666 ;  rent  of  power 
$557,757 ;  insurance  premiums  $577,536 ;  taxes,  internal 
revenue,  war,  etc.,  $425,812 ;  taxes,  provincial,  muni- 
cipal, etc.,  $397,797;  royalties,  use  of  patents,  etc.,  $97,- 
162;  advertising  expenses  $330,698;  travelling  expenses 
$4134,085;  ordinary  repairs  to  buildings  and  machine- 


ry $1,478,006,  and  all  otlier  sundry  expenses  $3,976, • 
990. 

Materials  used. 

The  cost  value  at  the  works  of  ail  materials  used  in 
the  year  was  $27,788,059,  the  principal  items  being 
given  by  (luantities  and  values  in  the  following  table : 


Cost 

Kinds  of  materials  "quantity  value 

Tons  at  works 

FiK  and  scrar>  iron   22,182  9.100,807 

Bar  and  sheet  iron   6.893  612,33.'j 

Black  and  galvanized  iron   .5,7.'>1  759.780 

Malleable  and  wrought  iron   !,30:i  275,-503 

Iron  castings  purchased   10.305  1,289,892 

Sheet,  plate  and  tool  steels   13,550  1.929,016 

Steel  bars,  billets  and  other  shapes   23,416  3,636,480 

Sleel  castings,  purchased   2.020  299,442 

Brass  castings,  purchased   593  307,978 

Brass  sheets  and  bars   565  312,697 

Bronze  castings   318  214.874 

Tin  sheet  and  pig   1.127  269.557 

Copper  bar.  sheet,  pig.  etc   476  255,924 

Other  metals  in  any  shape  or  form   1,931  509,211 

All  other  miscellaneous   materials   7,914,563 


Total  cost   $27,788,059 


Products  of  the  Industry. 

The  selling  value  at  the  works  of  all  products  made 
and  work  done  during  the  year  was  $82,493,897.  The 
principal  pi'oducts  are  given  in  the  following  table  by 
(|uantities  and  values  wherever  available:— 


."Celling 

Classes  of  products 

value 

L'nit 

Quantity  at  works 

Gre.v  and  malleable  iron  castings  .  .  .  . 

ton 

30,665 

12,588,988 

ton 

6,435 

856,633 

AU  other  castings,  not  specifieil  

904.7511 

Stoves,  oil,  coal,  gas,  electric  and  wood 

No. 

850,055 

6.024,473 

l<''urnaces.  hot  air  

No. 

13,782 

1.117.832 

No. 

12.110 

324,511 

702,926 

1.536.073 

717. 9«0 

158.456 

Hot  air  registers  and  grills  

No. 

75.211 

.111.037 

8.066.45:. 

1.536.267 

1.496.115 

7.703.838 

3. 660. 168 

2.028,975 

4.140.795 

Miscellaneous  products  

21.020.892 

Custom  work  and  machinery  iei)airs  . 

7,796,732 

Total  value  

$82,493,897 

OBITUARY. 

The  late  William  H.  Frost. 

The  death  took  place  at  Smith's  Falls  on  March  18th 
of  one  of  that  town's  leading  citizens  in  the  person  of 
William  H.  Frost,  President  of  the  Smith's  Falls  IMallc- 
able  Castings  Company,  Limited,  and  the  oldest  malle- 
able casting  manufacturer  in  Ontario.  Deceased  ^^^•s 
in  his  beventy-third  year.  He  started  business  in 
Smith's  Falls  in  a  small  way  in  1878  and  under  liis 
direction  and  control  the  business  grew  to  be  one  of 
the  leading  industries  of  the  kind  in  Ontario.  Two 
plants  are  being  operated  at  the  present  time.  Two 
brothers  of  the  deceased  were  the  heads  of  the  Frost 
&  Woods  Company  and  the  family  has  played  a  leading 
part  in  the  commercial  development  of  tlieir  native 
town. 
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CANADA  A  SHIP  OWNING  NATION 

By  COLIN  McKAY  iii  "  Shipping, "  New  York 

In  the  hard  old  days  when  steamers  were  regarded 
by  deepwater  seamen  as  graceless  interlopers  upon  the 
seas,  impudently  plunging  into  the  eye  of  the  winds, 
trailing  their  defiling  smoke  across  the  sjxlendour  of 
the  skies,  Canada  was  fourth  among  the  ship-owning 
nations  of  the  world ;  her  Maritime  Provinces  owned 
more  shipping  in  proportion  to  population  than  any 
other  country,  and  their  flocks  of  white-winged  clips- 
pers  furrowed  all  the  seas.  ' '  Bluenose ' '  ships  were  then 
celebrated  for  their  smartness,  and  "Bluenose"  masters 
and  mates  had  a  reputation  for  ruthless  efficiency  Avhich 
was  spread  by  grim  yarns  by  sailormen  in  all  the  ports. 
Hard  packets  to  sail  in  were  these  Bhienose  ships,  for 
their  masters  and  mates  were  hard-bit  men,  hard 
drivers  of  ships  and  men,  and  they  enforced  a  fierce 
efficiency,  an  iron  discipline,  with  doubled  fist  and 
heav.y  boot  and  ready  belaying  pin.  Save  for  young 
men  from  their  home  ports  few  but  seasoned  seamen 
willingljr  shipped  aboard  a  Bluenose,  and  for  manj^ 
crews  were  only  obtainable  in  far  ports  by  the  way 
of  drugged  liquor  and  shanghaiing  in  the  dark  of 
night. 

In  those  days  there  were  wooden  shipyards  in  nearly 
evei'y  port  in  Mai'itime  Provinces  and  Quebec,  and 
building  ships  and  sailing  them  were  occupations  held 
in  honor  by  the  people.  Often  the  builders  and  owners 
and  masters  made  money,  and  there  are  many  families 
around  the  coast  whose  fortunes  were  founded  years 
ago  by  ships  that  made  good  ventures  to  the  Spanish 
Main  and  ports  in  far  off  corners  of  the  earth.  And 
many  of  these  builders  and  sailors  of  Bluenose  ships 
went  to  the  United  States,  then  a  country  of  greater 
opportunities  and  richer  rewards.  Among  the  ship- 
builders who  Avere  to  find  fame  and  fortune  in  the 
United  States  was  Donald  McKay,  whom  Basil  Lubock, 
the  English  writer,  has  called  the  greatest  builedr  of 
sailing  ships.  McKay  built  ships  at  Jordan  River,  Shel- 
borne  County,  Nova  Scotia,  before  he  went  to  East 
Boston,  Mass.,  to  establish  the  j-ard  that  turned  out 
the  swiftest  of  the  famous  American  clipper 
ships  of  the  middle  of  the  last  century.  The 
Nova  Seotian,  whose  family  came  from  Inverness- 
shire,  Scotland,  built  many  of  the  clippers  whose 
performances  are  still  the  subject  of  long  yarns 
among  sailormen  the  Avorld  over.  Among  the 
McKay  clippers  Avas  the  "Sovei*eign  of  the  Seas," 
whose  performances  have  never  been  equalled  by  any- 
thing under  sail.  This  fine  ship  made  some  of  her 
most  remarkable  voyages  while  commanded  by  Laugh- 
lin  McKay,  a  brother  of  the  builder,  who  served  his 
time  aboard  Bluenose  ships  before  he  sailed  under  the 
American  flag.  Once  her  noon  to  noon  run  Avas  437 
knots.  Another  famous  McKay  clipper  Avas  the  Fly- 
ing Cloud;  her  greatest  day's  run  Avas  432  knots. 
McKay  also  built  the  Great  Republic,  a  shipentine  of 
4,300  tons,  then  the  largest  ship  afloat  by  far  and  the 
first  ship  to  be  equipped  Avith  double  topsail  yards, 
an  innovation  Avhich  greatly  lightened  the  labors  of 
sailors. 

The  Canadian  shipbuilding  and  shipowning  indus- 
try was  at  its  height  Avhen  theSuez  Canal  was  opened, 
but  from  then  on  it  began  to  decline,  for  the  Suez 
Canal  caused  a  revolution  in  the  trade  of  the  world 
and  enabled  the  steamship  to  capture  the  profitable 
traffic  and  drive  her  Avhite-Avinged  rivals  into  trades 
that   became  less  and  less  lucrative.    When  the  great 


Avar  broke  out— though  Canada  Avas  building  steel 
ships  on  the  Great  Lakes— she  had  only  a  fcAv.  small 
yards  on  the  Atlantic  coast  engaged  in  building  fishing 
vessels  and  tern  schooners  for  the  West  Indian,  Ncav- 
founland  and  South  American  trades.  But  presently 
the  Imperial  Munitions  Board  began  to  let  contracts 
for  the  construction  of  ships  in  Canada,  and  up  to  the 
spring  of  1918  this  body  awarded  contracts  for  42 
steel  steamers,  aggregating  207,800  tons  deadweight, 
and  42  Avooden  steamships,  aggregating  129,360  tons 
deadweight.  Most  of  the  steel  vessels  were  built  on 
the  Great  Lakes,  or  on  the  St.  LaAvrence,  only  two 
being  built  in  Nova  Scotia.  The  wooden  steamers  Avere 
built  at  Vancouver,  Victoria,  on  the  Great  Lakes,  the 
St.  Lawrence  and  at  St.  John,  N.  B.  During  the  first 
three  or  four  years  of  the  Avar  Canadian  yards  built 
quite  a  lot  of  AVOoden  steamers  of  about  3,000  tons  for 
foreign  governments,  principally  France.  The  Found- 
dation  Company  of  Victoria,  B.  C.  alone  built  twenty 
of  these  vessels  for  foreign  account.  Shipbuilders 
Avere  then  prohibited  from  building  steel  ships  for 
foreign  account. 

When  the  Union  Government  Avas  formed  Col. 
Ballantyne,  a  big  business  man,  became  Minister  of 
Marine,  and  one  of  the  first  things  he  did  Avas  to  pro- 
pose the  question,  Why  shouldn't  Canada  build  ships 
for  herself  instead  for  other  countries?  And  he  man- 
aged to  prevail  upon  the  Government  to  inaugurate 
the  programme  of  building  a  national  merchantile 
marine;  following  the  policy  of  the  sister  Dominion 
of  Australia,  Avhich  had  already  acquired  a  consider- 
able national  fleet  by  lun-chase.  The  Minister  secured 
an  appropriation  of  -+70,000,000  from  Parliament,  and 
in  Marcli,  1918,  aAvarded  the  first  contract  to 
the  Canadian  Vickers,  Limited,  of  Montreal  for 
freighters  of  4,300  tons  deadAveight,  price  per 
ton  being  $207.  Altogether  the  Govfernment 
has  let  contracts  for  58  cargo  steamers,  ranging  from 
3,300  to  11,300  tons.  Up  to  the  present  23  have  been 
launched,  and  most  of  these  are  in  commission  carry- 
ing Canadian  products  to  the  West  Indies.  South 
America,  Great  Britain  and  other  countries.  The  first 
of  this  fleet  was  launched  in  November,  1918,  from  the 
Vicker's  yard  at  Montreal.  She  is  called  the  Canadian 
Voyageur,  and  is  noAV  running  betAveen  London  and 
Halifax.  All  the  ships  of  the  Canadian  Government 
Merchant  Marine  have  the  prefix  of  Canadian  before 
their  names.  The  general  manager  is  Mr.  Teakle, 
formerly  of  the  Allan  Line,  and  his  headquarters  are 
at  Monti-eal. 

At  the  ])resent  time  the  Canadian  sliii)building  in- 
dustry represents  an  investment  of  $50,000,000,  and  it 
estimated  that  it  gives  employment  to  about  25,000 
men  in  the  yards,  and  another  25,000  men  engaged  in 
the  manufacture  of  marine  equipment  and  supplies. 
In  addition  to  ships  built  for  Canadian  register  Cana- 
dian shipyards  during  the  last  calendar  year  turned 
out  eighty  vessels  which  were  sold  to  other  countries ; 
of  these  sixty  Avere  Avooden  steamers  Avith  a  total  net 
tonnage  of  68,522;  eighteen  Avere  steel  steamers  with 
anet  tonnage  of  30,071  ;  and  tAvo  Avere  AVooden  sailing 
vessels. 

Before  the  armistice  the  Canadian  Government 
placed  orders  for  45  steel  steamers  at  an  average  cost 
of  $199.63  per  ton;  and  the  balance  of  the  orders  at 
$173.17  per  ton.  The  average  cost  of  the  Government 
fleet  when  completed  will  be  $193  per  ton.  The  Brit- 
ish Government  had  44  ships  built  in  Canada  at  an 
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average  cost  of  £39  10s.,  or  about  $190  per  ton.  During 
the  war  the  British  Government  bought  13  ships  from 
the  United  States  at  £45  7s.  per  ton;  17  from  Japan  at 
£44  17s.,  11  from  Hongkong  at  £33.  It  is  said  tluit  be- 
fore the  war  vessels  of  a  similar  class  should  have  been 
built  in  Great  Britain  for  from  £5  to  £7  per  ton. 

Whether  the  Canadian  shipbuilding  industry,  built 
up  during  the  war  will  continue,  depends  largely  no 
doubt  on  the  continuance  of  Government  assistance  in 
some  form.  Pressure  is  being  brought  to  bear  upon  the 
Government  to  induce  it  to  award  more  contracts;  on 
the  other  hand  there  are  interests  urging  the  Govern- 
ment to  sell  its  ships  and  get  out  of  the  ship-operating 
business.  At  present  the  national  ships  are  making 
money.  The  Minister  of  Marine  stated  not  long  ago 
that  some  of  them  have  already  paid  for  themeselves. 
Whether  the  Government  will  do  so  well  when  it  has 
all  its  ships  in  commission,  and  the  increasing  compe- 
tition begins  to  affect  freight  rates  is  another  matter. 
The  Minister  of  Marine  is  talking  of  biiilding  If), 000-ton 
liners  to  carry  passengers  as  well  as  cargo,  but  Sir 
George  Foster,  the  acting  Premier  has  rather  poured 
cold  water  on  this  project,  and  it  is  hardly  likely  to 
develop  any  enthusiasm,  especially  as  the  C.  P.  R.  is 
building  20  knot  liners  of  22,000  tons.  The  Government 
is  hardly  likely  to  order  any  more  ships  for  the  nation- 
al fleet  of  cargo  carriers,  and  this  seems  to  be  the  view 
of  the  ship  builders.  At  any  rate  they  are  now  urging 
the  Government  to  grant  bonuses  of  ten  dollars  or  so 
per  ton  on  the  construction  of  ships  that  conform  to 
certain  standards.,  and  to  loan  money  on  easy  terms. 
It  is  reported  that  the  Government  has  offered  to  aid 
the  shipbuilding  industry  of  British  Columbia  by  loan- 
ing 75  per  cent  of  the  capital  cost  of  wooden  ships 
built  there.  And  it  is  probable  that  the  Government 
will  offer  a  bonus  to  encourage  the  steel  shipbuilders. 

Up  to  the  present  Canada  has  had  to  import  most  of 
its  steel  plates  from  the  United  States,  but  the  Dominion 
Steel  Company,  has  under  contract  with  the  Govern- 
ment, just  completed  a  $5,000,000  steel  plate  rolling 
mill  at  Sydney,  and  has  undertaken  to  supply  50,000 
tons  of  ship's  steel  annually  for  a  period  of  five  years, 
subject  to  the  orders  of  the  Canadian  Government. 
No  doubt  the  Government  will  try  to  have  this  steel 
utilized  in  Canada,  and  the  building  of  this  mill  may 
have  been  in  preparation  for  the  construction  of  a 
Canadian  navy.  Lord  Jellicoe  was  recently  in  Canada, 
having  been  invited  there  to  confer  with  the  Govern- 
ment in  regard  to  its  naval  policy.  In  this  connection 
it  is  interesting  to  note  that  a  group  of  British  ship- 
ping magnates,  including  Viscount  Furness,  Sir  Wil- 
liam Beardmore  of  Glasgow,  Sir  Trevors  Dawson, 
vice-chairman  of  Vickers,  Ltd.,  and  Benjamin  Talbot, 
of  the  Cargo  Fleet  Coporation,  have  recently  acquired 
heavy  interests  in  the  Dominion  Steel  Corporation. 
It  is  suggested  that  they  are  planning  to  start  ship- 
building enterprises  in  Canada  with  a  weather  eye  on 
the  chance  of  securing  contracts  to  build  ships  for  the 
Canadian  navy.  But  there  is  another  aspect  of  the 
question.  The  Financial  Times  of  Montreal  says  that 
the  British  Government  directly  or  indirectly  is  in- 
terested in  the  plans  of  the  British  magnates  to  secure 
control  of  the  Dominion  Steel  Corporation,  in  order 
to  assure  the  utilization  of  its  extensive  iron  ore  and 
coal  supplies  within  the  Empire. 

Be  that  as  it  may,  Canada  may  be  expected  to  make 
every  effort  on  her  own  account  to  maintain  her  ship- 
yards in  operation  and  develop  them,  and  to  become, 


as  she  was  years  ago,  an  important  shipowning  and 
ship-oj)erating  Jiation.  The  Halifax  Shipyards,  Ltd., 
has  just  announced  plans  for  an  increaspd  number  of 
building  slips,  capable  of  constructing  larger  ships 
than  have  been  built  in  this  country  heretofore ;  and 
its  agents  are  now  in  Europe  trying  to  secure  one  of 
the  twenty-thousand-ton  floating  dry  docks,  which 
Germany  has  surrendered  to  the  Allies.  At  St.  John, 
New  Brunswick,  a  dry  dock  1,250  long  will  be  com- 
plete next  year,  and  large  sums  are  being  spent  on 
harbor  construction  at  Montreal,  Quebec,  Vancouver, 
Halifax  and  St.  John.  Montreal  is  now  the  second 
port  on  the  continent,  and  Canada's  foreign  trade 
has  been  literally  growing  by  leaps  and  bounds.  Her 
exports  of  farm  products  have  double  in  a  few  years, 
and  there  is  an  increasing  demand  for  her  forest  pro- 
ducts, her  coal  and  iron  and  other  natural  resources. 
Her  manufacturing  industries  are  at  present  swamped 
with  orders,  and  export  in  may  lines  is  only  permitted 
under  government  license,  in  order  that  her  home 
markets  may  not  be  denuded  of  supplies. 

In  accordance  with  her  general  policy  Canada  will 
try  to  carry  on  her  foreign  trade  in  future  in  Canadian 
ships,  built  in  Canadian  yards. 


OFFICERS  AND  OBJECTS  OF  THE  ONTARIO 
MINING  ASSOCIATION. 

An  organization  to  be  known  as  "The  Ontario  Min- 
ing Association"  was  effected  in  Toronto  on  March 
9th,  1920. 

The  object  of  the  association  will  be  to  foster  the 
development  of  the  industry  and  to  co-operate  with 
the  Mines  Department  of  the  Ontario  and  Dominion 
Governments. 

By  collecting  and  consolidating  data  and  statistics 
relating  to  the  industry  the  Association  will  be  in  a 
position  to  supply  authoritative  information  hitherto 
unavailable  in  the  hope  that  the  people  of  Ontario  may 
gain  a  more  reasonable  and  keener  appreciation  of 
the  importance  and  problems  of  the  industry. 

The  following  is  a  list  of  the  Officers  and  Directors : 

President :  A.  D.  Miles,  Toronto  ;  1st  Vice-President : 
A.  F.  Brigham,  Porcupine ;  2nd  Vice-President :  Col. 
R.  W.  Leonard,  St.  Catharines;  Directors:  C.  W.  Cor- 
less,  Sudbury;  C.  D.  Kaeding,  Porcupine;  H.  H.  Ke^ 
Cobalt ;  H.  Park,  Cobalt ;  F.  L.  Culver.  Kirkland  Lake ; 
Mr.  Cowie,  Sault  Ste.  Marie;  W.  A.  Carlyle,  Ottawa; 
G.  H.  Gillespie,  Madoc;  A.  J.  Young,  Toronto;  G.  C. 
Bateman,  Toronto ;  J.  P.  Bickell,  Toronto,  Alex.  Fas- 
ken,  Toronto;  Secretary-Treasurer:  B.  Neilly,  Toronto. 

These  Directors  represent  the  following  branches 
of  the  Mining  Industry : 

(1)  Porcupine,  Kirkland  Lake  and  Boston  Creek 
gold  districts. 

(2)  Cobalt  and  Gowganda  silver  district. 

(3)  Nickel,  Copper  Mining,  Smelting  and  Refining 
Industry. 

(4)  Iron  and  Sulphur  Ore  Mining.. 

(5)  Silver  smelting  industry. 

(6)  Non-metallic  production  from  Eastern  Ontario. 
Practically  all  producing  mines,  as  well  as  a  large 

proportion  of  the  more  important  properties  under  de- 
velopment in  the  Province,  are  already  members  of  the 
Association,  making  it  apparent  that  the  Ontario  Min- 
ing Association  will  represent  the  Mining  Industry 
as  a  whole. 

A  permanent  office  is  being  established  in  Toronto. 
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LEGISLATION  PRESCRIBING  THE  STATUS  AND 
PRACTICE  OF  ENGINEERS 

In  tliis  issue  will  be  found  a  precis  of  a  draft  ao.t, 
now  before  the  British  Columbia  Legislature,  the  short 
title  of  which  is  cited  as  the  "Engineering  Profes- 
sion Act."  The  draft  act  is  the  result  of  consulta- 
tion between  technical  societies  in  British  Columbia, 
and  is  understood  to  have  been  amended  in  accord- 
ance with  representations  made  by  members  of  the 
Canadian  Mining  Institute  resident  in  British  Colum- 
bia. 

The  specification  of  the  practice  of  a  professional 
engineer  by  the  Act  is  very  comprehensive,  including 
as  it  does,  the  civil,  railway,  hydraulic,  steamship,  elec- 
tric, sanitary,  mining,  metallurgical  and  chemical  en- 
gineer; the  "development  of  rocks,  minerals  (includ- 
ing coal,  petroleum,  natural  gas,  and  other  fluid  sub- 
stances of  value),"  and  "all  other  engineering  works-' 
Definition  of  "engineering  work"  savors  of  an  at- 
tempt to  set  bounds  to  the  infinite.  If  "engineering" 
as  it  is  sketched  in  the  interpretation  clause  of  the 
draft  act  does  not  comprehend  the  entire  sum  of  hum- 
an knowledge,  it  goes  more  than  halfway.  Take  for 
example  the  phrase :  ' '  Investigation  relating  to  the 
"examination,  surveying,  exploration  and  development 
"ment  of  rocks,  minerals,  rock  structures,  geological 
"processes  and  the  application  of  geology  to  praeti- 
"eal  problems  of  the  industries,  arts  and  engineering." 
In  this  all-comprehending  phrase  there  must  be  in- 
cluded the  prospector,  the  ordinary  mining  engineer, 
the  chemist,  the  metallurgist,  the  mineralogist,  the 
petrologist,  the  paleobotanist,  the  paleontologist,  and 
speculative  and  practising  geologist  in  all  his  infinite 
variety. 

Frankly,  we  do  not  believe  th*at  legislation  of  this 
comprehensive,  and  therefore  necessarily  unspe/cifie 
character,  can  be  enforced  in  practice.  The  powers 
which  would  reside  in  the  Council  of  a  Professional 
Association  such  as  the  Act  proposes  would  be  im- 
mense, but  very  indefinite.  Because  of  the  wide  sweep 
of  distinct  professions  which  the  Act  attempts  to  take 
in  under  the  generic  term  "engineering,"  the  powers 
given  to  the  proposed  Association  would  be  much  wid- 
er, and  not  comparable  with  those  given  to  professional 
associations  such  as  control  the  medical,  dental  and 
similar  professions.  In  these  cases,  the  limits  of  pro- 
fessional qualifications  are  nicely  and  exactly  drawn, 
but  what  chiefly  recommends  the  conference  of  spe- 
cial powers  upon  the  professions  of  which  the  medi- 
cal profession  is  the  best  example  is  that  they  deal 
in  matters  of  health,  extending  almost  to  powers  of 
life  and  death.  In  the  case  of  engineers — using  the 
wide-open  definition  of  the  draft  Act,  it  cannot  be 
urged  that  matter  of  public  health,  or  the  preserva- 
tion of  human  life,  are  so  intimately  concerned.  Where 
the  public  safety  is  touched  in  engineering  perform- 
ance and  design,  the  existing  laws  contain  all  that  is 
necessary,  inasmuch  as  the  safety  of  bridges,  dams, 
factories,  ships,  electric  transmission  and  grain  eleva- 
tors are  all  most  carefully  provided  for  in  public 
regulations  of  long  standing.  In  the  case  of  mining, 
statutory  regulations  exist  in  every  province,  provid- 
ing for  the  safety  of  appliances  and  requiring  certi- 
fication of  the  competency  of  mine  officials.  In  ques- 
tions of  public  safety,  therefore,  the  functions  of  a 
Professional  Association  such  as  is  suggested  by  this 
draft  Aca,  would  duplicate  public  statutes  of  great 
variety  and  long  establishment. 


As  concerns  the  expenditure  of  public  and  private 
monies,  the  situation  is  different.  It  is  well  known 
that  much  money  has  been  foolishly  expended  through 
incompetent  direction,  but  is  this  a  question  that  per- 
mits of  statutory  regulation?  To  attempt  it  trenches 
upon  sumptuary  legislation,  and,  no  matter  what 
statutes  are  enacted,  he  that  pays  the  piper  will  al- 
ways call  the  tune. 

The  objects  of  the  Association  proposed — that  is  to 
say,  the  attainable  objects — therefore  resolve  them- 
selves into  the  raising  of  the  status  of  the  "engineer," 
or  in  other  words,  a  desire  to  secure  his  more  definite 
recognition  by  the  public,  and  to  raise  his  emolu- 
ments. This  is  understandable^  and,  within  proper 
limits  a  laudable  aim. 

It  is,  however,  open  to  the  gravest  question  whether 
compulsory  regulation  b.y  statute  is  the  best  manner 
in  which  to  effect  the  aim  mentioned,  with  which  aim, 
we  desire  to  emphasise,  no  fault  can  be  found.  The 
question  is,  nevertheless  an  open  one. 

We  would  suggest,  however,  that  there  is  no  ques- 
tion as  to  the  unwisdom  of  attempting  to  regulate 
the  engineering  profession  under  an  interpretation  so 
wide,  and  at  the  same  time,  so  impractically  indefinite 
as  that  prescribed  in  the  British  Columbia  Act. 

When  the  Act  was  introduced  into  the  British  Co- 
lumbia Legislature,  after  having  had  a  stormy  pass- 
age through  the  Private  Bills  Committee,  it  met  the 
severest  criticism  from  Premier  Oliver,  and  Mr.  J.  H. 
Schofield,  the  Member  for  Trail,  B.  C.  Mr.  Schofield 
said  the  Act  was  bitterly  opposed  by  propectors, 
miners  and  smeltermen.  The  Premier  expressed  his 
most  determined  opposition  to  the  Act,  as  drafted,  bas- 
ing his  viewpoint  on  the  belief  that  practically  trained 
men  had  often  succeeded  where  scientifically  trained 
men  had  not.  Mr.  Anderson,  who  introduced  the  Act, 
said  the  text  did  not  warrant  the  construction  put  up- 
on it  by  the  Premier. 

This  reception  is  probably  typical  of  the  criticism 
that  will  be  levelled  against  any  legislation  seeking 
to  enforce  a  close  corporation  for  "engineers,"  and  it 
is  significant  that  the  criticism  levelled  against  the 
draft  act  was  based  upon  its  wide  interpretation  of 
what  constituted  engineering  practice.  " 

We  believe  the  formation  of  an  association  of  pro- 
fessional engineers,  such  as  is  proposed  by  the  draft 
act  under  discussion  is  unworkable  because  of  the 
fundamentally  isrroneous  conception  of  the  possibility 
of  comprising  within  the  scope  of  one  incorporated 
body  all  the  ramifications  of  the  activities  of  the 
engineei'.  We  also  believe  that  this  conception,  if 
persisted  in,  will  limit  the  usefulness  of  the  engineer 
by  attempting  to  set  bounds  to  the  boundaries. 

It  is  suggested  that  the  manner  in  which  the  en- 
gineer can  gain  that  public  recognition  which  is  his 
undoubte'd  right  is  through  the  strengthening  of  exist- 
ing professional  societies,  each  functioning  within  the 
limits  of  his  own  specialized  activities.  When  our  pro- 
fessional societies  have  so  ai'ranged  their  own  internal 
affairs  as  to  be  able  to  place  iipon  their  members  the 
stamp  of  professional  competence  and  rectitude,  and 
to  discipline  unwoi'thy  members ;  and  have  educated 
the  public  to  accept  the  society  stamp  as  a  guarantee 
of  those  things  that  are  desirable  in  an  engineer,  then, 
and  not  till  then,  have  our  societies  any  right  to  ask 
governments  to  attempt  that  which,  so  far,  our  pro- 
fessional societies  have  not  yet  found  it  within  their 
ability  to  compass. 
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PRECIS  OF  PRELIMINARY  DRAFT  OF  PROPOSED 
BILL  RESPECTING  THE  ENGINEERING  PRO- 
FESSION BEFORE  THE  BRITISH 
COLUMBIA  LEGISLATURE. 

Interpretation :  The  practice  of  a  Professional  Engineer 
Within  the  Meaning  of  this  Act. 

"(h)  Th(!  prac'i(;e  of  a  Professioiuil  Eiigineei-  within 
"the  meaning  of  this  Act  embraces  advising  on,  re- 
"  porting  on,  valuation,  laying  out  and  the  design, 
"carrying  out,  direction  of  the  construction,  install- 
"ation,  improvements  of  public  utilities,  factories,  in- 
"dustrial  works,  railways,  bridges,  tunnels,  highways, 
"roads,  canals,  harbours,  harbour  w'orks,  river  im- 
"  I)rovements,  light-houses,  wet  docks,  dry  docks, 
"(li'cdges,  cranes,  floating  docks,  sliip  design  and  con- 
"struction  and  other  similar  works,  steam  engines, 
"turbines,  pumps,  internal  combustion  engines,  and 
"other  similar  mechanical  structures,  air  sliips  and 
"aeroplanes,  electrical  machineiy  and  apparatus, 
"chemical  operations,  processes,  apparatus,  and  ma- 
"chinery,  and  works  for  the  devolopment,  transmis- 
"sion  or  application  of  power,  light  and  heat,  launch 
"ways,  marine  ways,  grain  elevators,  municipal 
"woi'ks,  irrigation  works,  water  works,  water  purific- 
"ation  plants,  sewerage  works,  sewage  disposal  warks, 
"drainage  works,  incinerators,  hydraulic  works,  min- 
"ing  properties,  mining  operatios,  mining  and  con- 
"centrating  machinery  and  apparatus,  mine  and  con- 
"centrator  buildings  and  structures,  oil  and  gas  wells, 
"mineral  deposits,  metallurgical  works,  inetallurgical 
"proceses  machinery  and  equipment,  metallurgic;il 
"buildings  and  structures,  investigations  relating  to 
"the  examination,  survejdng,  exploration  and  develof)- 
"ment  of  rocks,  minerals  (including  coal,  petroleum, 
"natural  gas,  and  other  fliud  substances  of  value), 
"rock  structures,  geological  processes  and  the  .applic- 
"ation  of  geology  to  practical  problems  of  the  indus- 
"tries^  arts  and  engineering,  and  all  other  engineer- 
"ing  works,  and  all  buildings  necessaiy  to  the  proper 
"housing,  installation  and  operation  of  the  Engineer- 
"ing  works  embraced  in  this  section. 

"The  execution  as  a  Contractor  of  work  designed 
"bj-  a  Professional  Engineer,  the  supervision  or  the  con- 
"struction  of  work  as  a  foreman  or  superintendent 
"or  as  an  inspector,  or  as  a  roadmaster,  trackmaster, 
"bridge  or  building  master,  or  superintendent  of  maiu- 
"tenance  shall  not  be  deemed  to  be  the  practice  of  a 
"Professional  Engineer  within  the  meaning  of  this 
"Act." 

Provision  for  a  Close  Corporation. 

All  persons  registered  as  Professional  Engineers 
under  this  Act,  shall  constitute  the  Assi)ciatiou  of  Pro- 
fessional Engineers  of  the  Province  of  British  Colum- 
bia, and  shall  be  a  body  politic  and  corporate,- with 
perpetual  succession  and  common. 

Association  is  given  power  to  hold  real  estate,  with- 
in specified  limits,  to  pass  by-laws  not  conflicting  with 
the  Act  for  governance,  discipline,  admission,  etc. 

Who  May  Practice. 

Only  such  persons  as  hold  membership  in  the 
A.ssociation,  or  license  from  the  Association  to  prac- 
-tice.  Persons  having  five  years  previous  practice  as 
a  professional  engineer  under  the  definition  of  the  Act, 
;nid  residing  in  British  Columbia  at  the  date  of  the 
passing  of  the  Act.  Provision  is  made  to  permit  per- 
sons to  practice  who  come  from  other-  provinces  of 
Canada,  who  fulfill  specifications  of  membership  and 


pay  the  prescribed  fees.  The  Act  doe*  not  apply  to 
government  employees.  Engineers  who  have  been 
overseas  are  given  full  rights  of  members  of  the  As.so- 
ciation. 

A  provision  which  it  is  understood  has  been  asked 
hy  representatives  of  the  Cfinadian  Mii.ing  Institute, 
reads  as  follows : 

"Notwithstanding  anything  to  the  contrary  in  the 
'"Act,  any  i)erson  who  is  not  a  resident  of  British  Co- 
■'lumbia  may  practise  without  license  in  the  Province 
"for  the  purpo.se  only  of  examining  of,  consulting  on. 
"advising  on  and  reporting  on  properties  and  works 
"in  the  said  Province,  in  the  interests  of  persons  who 
"are  not  residing  in  British  Columbia.  Such  persons 
"may  also  superintend  operations,  directly  resulting 
''under  this  Clause,  for  one  continuous  period  of  not 
''exceeding  three  months,  without  licen.se,  provided 
"that  this  privilege  of  superintendence  .shall  not  be 
'■permitted  more  than  once  in  connection  with  .such 
"operations. " 

Powers  of  the  Association. 

The  Act  provides  the  form  of  (;orporr-:e  organization 
and  specifies  the  officers  to  be  appointed  Powers  are 
given  to  expel  members  for  unprofessional  conduct, 
negligence,  or  misconduct,  or  for  commission  of  a  cri- 
minal offence  if  convicted  by  a  competent  Court.  Rules 
of  evidence  and  procedure  are  si)ecified.  Penalties 
are  prescribed  for  persons  practising  as  a  professional 
engineer  without  license. 

Provision  is  made  for  admission  by  examination,  all 
of  which  is  given  to  the  discretion  of  the  Council  of 
the  association.  Provision  is  also  made  for  joint  ac- 
tion in  these  matters  with  other  Councils  of  profession- 
al associations  in  other  provinces  of  Canada.  The 
names  of  licensed  engineers  will  be  recorded  on  a 
Register,  ajid  duly  gazetted  in  the  "British  Columbia 
Gazette." 

No  person  may  be  registered  until  he  is  23  years  of 
age,  and  has  been  engaged  for  eight  years  iii  some 
branch  of  engineering,  except  in  the  case  of  a  graduate 
of  a  recognized  engineering  college,  in  which  ca.se  the 
period  is  reduced  to  six  years,  which  mav  include  the 
term  of  instruction. 

Provision  is  made  for  appeal  to  a  dudge  of  the 
Supreme  Court  against  refusal  by  the  Council  to  issue 
a  license  to  practice. 

Within  three  months  of  the  passage  of  the  Act  the 
Lieutenant-Governor-in-Council  shall  appoint  a  pro- 
visional Council  of  the  Association  consisting  of  eleven 
members,  who  shall  elect  their  own  officers" 


REJECT  10  PER  CENT  RAISE 

A  meeting  of  eight  hundred  mechanics  from  the 
Dominion  Shipbuilding  Comi)any  was  held  in  Toronto 
on  Saturday,  April  :?rd.  to  hear  the  report  of  their 
negotiating  committee.  The  ten  per  cent  increase  of- 
fered by  the  company  was  rejected  by  the  men,  and  at 
the  request  of  the  company  the  committee  will  re- 
open negotiations. 


NEW  STEEL  INCORPORATION 

To  carry  on  the  business  of  iron  masters,  steel 
makers,  steel  converting,  etc.,  tlie  British  Empire  Steel 
Corporation,  Limited,  has  been  granted  incori)oration 
by  the  Federal  Government.  The  company  has  an 
authroized  capital  of  .1^100,000  and  the  chief  place  of 
business  is  at  Montreal.  Among  the  incorporators 
are  R.  G.  Grant,  nccountant,  and  F.  IT.  Market.  \V.  \V. 
Skiiiiici'  ;iiid  (i.  (i.  Uydf,  })a ri'ist crs. 
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NOVA  SCOTIA  ACCIDENT  PREVENTION  ASSO- 
CIATION 

The  Woi-kinen "s  Compensation  Act  of  Nova  Scotia 
provides  tliat  an  association  of  employers  for  the  pre- 
vention of  accidents  may  be  formed  under  the  ans- 
pieees  of  the  Compensation  Board,  and  that  such  rules 
as  ]uay  hs  decided  upon  by  the  Association  for  the 
purpose  of  preventing  accidents,  shall,  if  approved 
by  the  Board,  become  compulsory  upon  employers  in 
the  Province. 

An  organizinfi'  meeting'  was  held  last  year,  and 
recently  the  first  annual  meeting-  of  the  Association 
was  held  in  Halifax. 

The  newly  electetl  officers  of  the  Association  are 
as  follows : — 

President:  George  D.  Maedougall,  General  Super 
intendent,  Nova  Scotia  Steel  &  Coal  Co.,  New  Glas- 
gow. 

1st  A^ee-President :  F.  B.  Lucas,  Bconomy  Bngineer, 
Dominion  Steel  Corporation,  Sydney. 

2nd  Viee-President:  J.  B.  Lucas,  the  Halifax  Ship- 
yards. Ltd..  Halifax. 

Sec-i'ctady/rreasurer :  H.  B.  Thompson. 

An  Bxecutive  Committee  is  composed  of  the  Chair- 
men of  the  respective  trade  sections,  these  being  as 
follows  : — 

Mining,  A.  J.  Tonge,  General  Supt.,  Dominion  Coal 
Co., ;  Lumbering  and   Woodworking,   R.  B.   Dickie ; 


GEORGB  D.  MACDOTTGALL. 


Metal  Trades,  R.  B.  SteAvart,  Maritime  Bridge  Co.,, 
New  Glasgow;  Building  Construction,  A.  S.  Curry, 
Rhodes  Curry,  Ltd.,  Amherst;  Public  Utilities,  J.  H| 
Winfield,  President,  Maritime  Telephone  Co. ;  Trans- 
portation and  Navigation,  G.  W.  C.  Hensley,  Pickford 
and  Black,  Halifax;  Miscellaneous,  C.  V.  Managhan, 
Moirs  Ltd.,  Plalifax. 

The  meeting  was  addressed  by  the  past-President, 
Mr.  C.  D.  Dennis,  Rhodes  Curry  Ltd.,  who  described 
the  organizing  meeting  held  last  April  and  outlined 
some  of  the  difficulties  which  it  had  been  necessai'y  to 
overcome  in  commencing  the  work  of  the  Association. 
Mr.  A.  F.  Lucas  then  addressed  the  meeting,  and  Avas 
foUoAved  by  Mr.  F.  W.  Armstrong,  Vice-Chairman  of 
the  Compensation  Board,  and  Mr.  John  Mackeigan,  au- 
ditor, who  explained  the  financial  position  of  the 
Board,  and  outlined  the  manner  in  Avhich  it  Avas  hoped 
the  A.ssociation  Avould  be  able  to  assist  the  Board 
in  controlling  and  reducing  accidents  and  the  assess- 
ments. 

As  all  the  officers  of  the  Association  are  men  Avho 
liold  responsible  positions  of  superintendence  in  the 
main  divisions  of  industry  comprised  within  the  scope 
of  the  Compensation  Act  in  Nova  Scotia,  it  may  be 
anticipated  that  such  regulations  as  may  commend 
themselves  to  the  Association  Avill  be  enforced.  The 
Association  Avill  also  form  a  nucleus  and  a  directing 
force  for  first-aid  Avork,  "safety-first"  meetings,  and 
similar  activities  that  have  had  such  excellent  results 
in  the  reduction  of  the  accident  rate  in  other  industrial 
communities.  Nova  Scotia  is  to  be  congratulated  on 
the  formation  of  this  Accident  Prevention  Association, 
and  on  the  personnel  of  the  officers. 


THOS.  McAVITY  &  SONS,  LTD.,  ST.  JOHN,  N.  B. 

A  record  of  eighty-five  years  in  business  in  hardware 
and  ironmongery  Avould  be  difficult  to  excel  in  Can- 
ada, but  this  is  the  history  of  the  Avell-known  firm  of 
Thos.  McAvity  &  Sons  of  St.  John,  Ncav  BrunsAvick, 
whose  origin  and  present  day  importance  is  revieAved 
in  a  brochure  reeeived^by  "Iron  and  Steel."  The  mar- 
tial learnings  of  the  McAvitys  is  Avell-knoAvn  in  the 
Maritime  Provinces,  Avhere  the  family  have  always 
been  jirominent  in  Militia  affairs.  The  firm  Avas  re- 
presented in  the  Avar  by  Lt.  Col.  T.  M.  McAvity,  D.S.O., 
Major  Roland  A.  McAvity,  Major  Percy  D.  McAvity, 
and  Segt.  Thos.  A.  McAAdty,  and  by  154  employees.  A 
striking  reminiscence  of  Avar  times,  and  of  the  extent 
to  AArhich  the  McAvity  firm  assisted  in  the  manufacture 
of  munitions  is  a  photograph  of  over  200,000  rough 
forgings  of  9.2  shell  cases  in  the  McAvity  yard,  await- 
ing machining. 

The  McAvity  Company  emjiloys  in  its  various 
branches  over  2,500  persojis,  and  its  products,  used  in 
the  mining,  shipping,  pulp  and  raihvay  industries  of 
(Canada,  are  Avell-knoAvn,  and  possess  a  recognized 
standard  of  excellence.  As  makers  of  valves,  Mc- 
Avity's  mark  is  knoAvn  all  over  the  Avorld.  Messrs. 
McAvity  &  Sons  are  to  be  congratulated  on  their  long 
record  of  honourable  business  in  St.  John,  Avhere,  as 
it  is  correctly  stated  in  the  brochui*e,  the  advance- 
ment of  the  firm  has  been  coincident  Avith  the  progress 
of  business  in  the  Maritime  ProA'inces. 
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MR.  RICHARD  BROWN,  M.  E.— 1805-1882. 
MR.  RICHARD  HENRY  BROWN,  M.E.  — 1838-1920. 

An  Appreciation  by  THOS.  J.  BROWN,  Sydney  Mines, 
Nova  Scotia. 

On  the  9th  day  of  February  in  this  year,  at  his  home 
in  Halifax,  after  a  few  hours  illness,  died  Mr.  Richard 
Henry  Brown,  at  the  age  of  82  years.  The  names  of 
Mr.  Brown  and  his  father,  Mr.  Richard  Brown,  have 
been  so  long  and  so  creditably  associated  with  coal 
mining  and  its  kindred  interests  in  this  province,  it 
is  appropriate  that  your  paper  should  record  these 
few  appreciatory  remarks.  It  is  a  very  remarkable 
fact  that  these  two  gentlemen,  father  and  son,  should 
have  had  control  of  the  affairs  of  the  principal,  and  at 
one  time,  the  only  company  engaged  in  the  mining  of 
coal  in  this  province,  for  the  extraordinary  span  of 
74  years,  and  it  is  also  a  remarkable  coincidence  that 
each  gentleman  served  exactly  the  same  length  of 
time,  37  years. 

The  father,  Mr.  Richard  Brown,  F.G.S.,  F.R.G.S., 
was  born  at  Lowther,  Cumberlandshire,  England,  on 
May  2;  1805,  and  came  to  Cape  Breton  as  the  agent  of 
the  General  Mining  Association  of  London  in  the  year 
1827.  In  June  of  the  year  1864  he  resigned  the  posi- 
tion of  agent  and  manager  in  favor  of  his  son  Richard 
Henry,  and  returned  to  London,  England,  where  he 
died  on  the  30th  of  October  1882. 

Mr.  Brown,  aside  from  being  a  practical  mining  en- 
gineer and  expert,  was  a  great  student  of  geology  and 
history  and  was  closely  identified  with  such  noted 
authorities  as  Sir  Charles  Lyell  and  Sir  William  Daw- 
son, the  two  famous  geologists  of  those  days.  He  add- 
ed many  valuable  papers  to  the  engineering  and  geo- 
logical literature  of  his  time  and  some  rare  geological 
specimens  and  fossil  remains  were  through  his  efforts 
supplied,  and  added  to  the  English  and  Canadian  col- 
lections. As  the  result  of  his  geological  research  work 
in  Cape  Breton,  he  wrote  a  "History  of  +he  Coal  Trade 
of  the  Island  of  Cape  Breton,"  a  book  filled  with  the 
most  accurate  information  which  is  still  used  as  a 
reference  book  on  the  subject,  and  those  who  have 
occasion  to  refer  to  the  book  are  amazed  at  the  amount 
and  the  accuracy  of  the  information  it  contains,  par- 
ticularly when  it  is  remembered  that  the  information 
about  the  outcrops,  thickness  and  quality  of  the  var- 
ious coal  seams  was  collected  when  the  country  was  a 
wilderness  and  the  means  of  travel  very  limited.  The 
attention  he  gave  to  a  study  of  the  Island's  history,  the 
attachment  he  had  for  the  place  of  his  adoption,  the 
interest  he  manifested  in  the  youth  of  Cape  Breton, 
caused  him  to  write  a  ' '  History  of  the  Island  of  Cape 
Breton."  This  he  did  after  his  retirement  to  England, 
and  the  work  which  he  dedicated  to  the  youth  of  Cape 
Breton  is  an  interesting  and  invaluable  one. 

He  was  the  first  man  in  Cape  Breton  to  see  and  ap- 
preciate the  value  of  the  Island's  under-sea  coal  meas- 
ures. His  faith  was  manifested  in  a  decision  to  sink 
a  shaft  at  the  water's  edge  for  the  purpose  of  winning 
the  coal  underlying  the  sea.  This  was  pioneer  work, 
and  the  engineer  who  undertook  to  advise  the  com- 
pany to  sink  this  mine  through  strata  filled  with  sea 
water  for  the  purpose  of  mining  coal  under  the  sea, 
must  have  been  an  engineer  of  remarkable  foresight 
and  courage,  and  such  undoubtedly  was  Mr. 
Brown.  The  undertaking  was  proceeded  with, 
and  after  eight  years  of  many  difficulties  and 
dangers,  the  work  was  completed.    The  Winning  is 


what  is  now  known  as  the  Princess  shaft  of  the  Nova 
Scotia  Steel  and  Coal  Company,  and  hap  produced  coal 
uninterruptedly  from  the  year  of  its  opening  to  the 
present  time.  To  his  son  was  left  the  task  of  com- 
pleting the  work.  It  became  necessary  owing  to  the 
sea  breaking  into  it,  to  line  the  shaft  with  metal  to 
keep  the  water  back  and  the  successful  completion 
of  this  work  was  considered  an  engineering  feat  of 
considerable  consequence  in  those  days.  The  son  was 
also  called  upon  to  face  the  problems  of  the  extraction 
of  coal  under  sea.  They  were  many  and  serious,  but 
the  plans  and  intentions  of  the  one  were  ably  executed 
by  the  other,  and  mining  engineers  engaged  in  this 
field  of  work  today  willingly  pay  tribute  to  the  cour- 
age and  foresight  of  the  Browns,  both  father  and  son. 

Richard  Henry  Brown,  M.E.,  was  born  in  London 
in  the  year  1838.  His  early  education  was  received 
at  the  Collegiate  School,  Windsor,  N.  S  ,  and  subseq- 
uently he  attended  the  engineering  department  in  the 
St.  Lawrence  Scientific  School  at  Harvard  University. 
He  spent  some  years  as  a  student  of  mining  in  the  Sea- 
ton  collieries  in  the  north  of  England  and  .served  under 
the  celebrated  mining  engineer,  Mr.  Thomas  E.  For- 
ster,  of  Newcastle-on-Tyue.  On  the  firs',  of  July,  1864, 
he  succeeded  his  father  as  the  agent  manager  of  the 
General  Mining  Association  in  Cape  Breton.  In  addi- 
tion to  the  management  of  Sydney  Mines,  Mr.  Brown 
has  also  the  management  of  the  Lingan  and  Victoria 
collieries,  which  were  then  operated  by  the  Association. 
He  continued  in  the  management  of  Sydney  Mines  for 
the  Association  until  they  sold  out  to  the  Nova  Scotia 
Steel  &  Coal  Company,  in  the  year  1900,  and  continued 
as  manager  for  the  new  company  until  they  got  nicely 
xmderway,  when  he  decided  to  retire  to  Halifax  to 
spend  his  declining  years. 

The  names  of  the  Browns,  both  father  and  son,  will 
always  be  associated  with  the  coal  industry  of  Nova 
Scotia.  They  were  both  remarkable  men  of  untiring 
industry  and  unfailing  'integrity.  Their  word  was 
their  bond  and  they  built  up  for  the  English  interests 
they  so  long  and  ably  represented  in  this  country,  a 
wide  reputation  for  honesty  and  fair  dealing. 

Consistently  throughout  his  whole  lifetime,  Mr.  R. 
H.  Brown  was  an  exceptionally  good  living  man.  He 
had  very  high  ideals  and  was  scrupulously  honest  and 
upright  in  all  his  dealings.  He  never  failed  to  be 
solicitous  for,  interested  in  and  thoughtful  of  the  sick 
and  needy.  He  was  notably  open  and  honest  in  all  his 
dealings  and  absolutely  incapable  of  deception. 

At  Sydney  Mines  a  few  days  ago  when  the  many 
old  friends  of  the  late  Mr.  Brown  gathered  around 
his  remains  to  pay  him  their  last  tribute  of  respect 
all  felt  they  were  parting  with  an  old  friend,  who  in 
his  particular  sphere  of  life  had  industriously  striven 
to  do  his  duty,  and  had  gone  to  his  reward  leaving 
after  him  the  proud  record  of  having  been  a  good 
Christian  citizen,  a  loving,  thoughful  husband  and 
parent  and  an  honest  straight-living,  Godfearing  man. 


Note : — The  Editor  is  very  glad  to  publish  the  fore- 
going account  of  the  life  of  the  Browns  of  Sydney 
Mines,  prepared  by  Mr.  T.  J.  Brown,  General  Super- 
intendent of  the  Nove  Scotia  Steel  and  Coal  Company 
at  Sydney  Mines.  Mr.  T.  J.  Brown,  it  may  be  men- 
tioned, is  not  a  relative  of  the  two  gentlemen  whose 
life  he  has  detailed,  although  by  a  curious  coincidence 
his  name  has  continued  the  long  tradition  in  the  man- 
agement of  the  Sydney  Mines  collieries. 
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THE  ELIMINATION  OF  DEFECTS  IN  STEEL 
CASTINGS. 

An  exceptional  number  of  complaints  have  been 
made  of  late  by  engineers  as  to  the  presence  of  defects 
-  in  casting's,  defects  whose  presence  cannot  be  detected 
until  a  certain  amount  of  time  has  been  spent  and 
work  done  upon  them. 

It  is  notorious  that  since  the  war  the  quality  of  the 
work  done  by  the  average  workman  has  deteriorated 
to  an  alarming  extent,  and  this  carelessness  and  slack- 
'  ness  obtains  in  the  moulding  as  in  other  industries. 
Manufacturers  of  castings  are  aware,  however,  that 
there  is  a  percentage  of  defects  that  cannot  be  attribut 
ed  to  bad  workmanship,  and  considerable  sums  have 
been,  and  are  being,  spent  with  a  view  to  eliminating 
these.  The  president  of  the  Birmingham  Metallurgical 
Society  a  few  days  ago  gave  a  detailed  account  of  the 
special  efforts  that  have  been  made  b.y  hydraulic  and 
other  pressure  to  get  rid  of  these.  The  Whitworth  pro- 
cess, as  most  engineers  are  aware,  forced  a  hydraulic 
ram  on  the  top  of  the  ingot  mould  while  the  metal  was 
fluid.  In  the  Harmet  process  the  steel  was  poured  in- 
to a  taper  mould,  reinforced  by  a  series  of  steel  rings, 
and  the  metal  was  gradually  forced  up  the  mould  by 
hydraulic  rams.  In  the  Robinson  process  lateral 
compression  was  substituted  for  end-to-end  compres- 
sion, moulds  with  collapsible  sides  being  used.  From 
the  user's  point  of  view  the  latter  process  should  be 
regarded  with  most  favour,  because  of  the  possibility 
of  the  complete  removal  of  the  segregation,  as  it  was 
difficult  to  see  how  any  fluid  compression  process 
could  in  itself  prevent  segregation.  If  any  such  ef- 
fect was  produced  that  effect  must  be  due  to  a  secon- 
dary effect  in  the  way  of  an  increase  in  the  rate  of 
solidification,  because  of  the  use  of  heavier  moulds 
or  ingot  moulds  of  heavier  section.  The  presence  of 
segregate  implied  lack  of  homogeneity,  which  was  the 
cause  of  more  trouble  in  t'he  use  of  steel  than  the  mere 
presence  of  relatively  small  quantities  of  impurities. 
Comparatively  small  quantities  of  impurities  distribut- 
ed with  absolute  uniformity  would  cause  less  trouble 
and  have  less  detrimental  effect  on  steel  than  a  smallei' 
quantity  distributed  heterogeneously. 

The  Talbot  process  utilised  the  principle  of  fluid 
compression  by  commencing  rolling  before  the  interior 
of  the  ingot  had  solidified.  The  method  of  producing 
sounder  ingots  by  following  the  contraction  by  the 
addition  of  the  supplies  of  liquid  metal  was  the  simp- 
ler plan  and  the  one  Avhich  had  been  adopted  most 
largely.  In  this  connection  the  speaker  described  the 
Hadfield-Goldsmidt  process  and  that  known  as  the 
Guthman  process.  The  essential  points  in  the  pro 
duction  of  sound  homogeneous  steel  were  the  proper 
treatment  of  the  steel  by  the  addition  of  either  silicon 
manganese  or  aluminium  to  deal  with  the  gases,  and 
the  following-up  of  the  contractual  cavity.  From  the 
common  sense  point  of  view,  there  seemed  no  reason 
why  this  could  not  be  done  quite  effectively  by  means 
of  the  feeder  head  without  resorting  to  the  costly  ex- 
pedient of  fluid  compression.  From  the  users'  point 
of  view,  the  simple  casting  process  must  result  in  the 
possibility  of  the  removal  in  the  head  of  the  ingot,  and 
the  removal  of  the  segregate  was  probably  of  more  im- 
,  portance  to  the  user  than  the  mere  getting  of  the 
sound  ingot. 

The  lecturer  pointed  out  the  danger  in  the  use  of 
aluminium  as  a  killing  agent  because  of  the  liability 
of  the  aluminium  becoming  converted  into  alumina, 
which  gave  considerable  trouble  on  account  of  its 
highly  abrasive  properties. 


It  appears  that  it  is  no  uncommon  thing  to  find 
quantities  of  nickel,  chronium  and  tungsten  in  steel 
supposed  to  be  straight  carbon  steel,  and  the  speaker 
quoted  said  that  he  had  heard  of  brittleness  in  case- 
hardened  objects  being  attributed  to  the  presence  of 
about  0.5  .per  cent  of  nickel  in  the  steel.  Other  de- 
fects were  due  to  "cold  sheets"  in  the  excessive 
sealing  and  adherence  of  foreign  matter  during  re- 
healing,  twisting  during  rolling  operations  and  work- 
ing at  too  low  a  temperature.  Persistent  brittleness 
is  associated  with  the  conditions  of  initial  crystallisa- 
tion and  difficulties  of  heat  treatment  are  often  due 
to  initial  solidification  having  taken  place  under  wrong 
conditions. 


For  Fire  Brick  and  Dust 

Specify 

CRESCENT  QUALITY 
The  Utmost  in  Fire  Clays 

CRESCENT  REFRACTORIES  COMPANY 

Curwensville,    Clearfield  county,  Pa. 


HYTEMPITE 

U\GU  TEMPERATURE  FIRE  BRICK,  CEMENX. 


\  scentifically  compounded 
refractory   plastic  material 
for 

BONDING 
FIRE  BRICK 


Carried  in  Stock  by 

THE  DOMINION  FOUNDRY  SUPPLY  CO.,  LIMITED 

TORONTO  and  MONTREAL 


^-'O  I  l;  ()  \    A  X  I)    S  T  K  F>  L    O  K    C  A  X  A  1)  A  April.  1920 

CbULAC  fORE  RiNDEB 


WILL  SUBSTITUTE 

Dextrine,  Flour,  Molasses,  Rosin  and  Compounds, 
economically  and  efficiently.  One-half  Goulac 
and  one  half  Oil  will  do  better  work  than  an  oil 
core  at  one- half  tht  cost. 

GOULAC  WILL  clean  easy  from  the  casting. 

GOLLAC  IS  A  DRY  POWDER  and  is  shipped 
in  bags. 

It  is  worth  a  trial  in  your  foundry  which  will  con- 
vince you  of  its  merits. 


We  are  represented  in  Canada  by: 

E.  J.  WOODISON  CO.,  ....  Toronto,  Ont. 
DOMINION  FOUNDRY  SUPPLY  CO.,     -       -       Montreal,  Que. 


Samples  and  booklets  on  request 

^      American  Gum  Products  Company  I^^c^ 

GENERAL  OFFICES  ^^^^^1 

200  FIFTH  AVENUE  M 

NEW  YORK  CITY  pMlBI 


May,  1920 


IRON   AND    STEEL   OF  CANADA 


109 


EDITORIAL 


A  Reunion  of  the  Children  of  Coal 


THE  annals  of  commercial  progress  record  that 
events  are  repeated,  and  that  errors  of  inter- 
vening years  are  cancelled  by  widely  separated,  but 
persistently  recurring  forward  steps  towards  an  end 
predestined  by  over-riding  and  dominant  economic 
laws. 

The  formation  of  the  British  Empire  Steel  Corpora- 
tion is  a  modern  instance. 

A  century  ago,  the  mining  of  coal  in  Nova  Scotia 
was  commenced  in  a  comprehensive  fashion  by  the 
General  Mining  Association,  which,  between  that  date 
and  the  relinquishment  of  its  lease  in  1857  spent  £300,- 
000  in  development.  When,  under  popular  pressure, 
the  General  Mining  Association  was  restricted  in  its 
operations  to  four  areas  selected  by  its  engineers,  and 
independent  operation  of  other  areas  was  undertaken, 
the  clock  was  put  back ;  and,  later,  when  the  Associa- 
tion began  bit  by  bit  to  dispose  of  its  holdings,  and 
became  di.scouraged  throug'h  shoritsighted  popular 
opposition,  a  further  setback  was  given  to  the  stability 
of  coal  mining  in  Nova  Scotia. 

When  in  1893  the  Dominion  Coal  Company  was 
formed,  it  was  but  a  partial  reconstruction  of  the 
original  edifice.  It  was,  however,  such  a  reconstruc- 
tion as  served  to  save  the  Sydney  Coalfield  from  worse 
things  than  had  befallen  it  through  competitive  and 
unco-ordinated  exploitation,  and,  to  the  extent  that  it 
vv^as  a  restoration  of  unified  control  of  mining  opera- 
tions, it  helped  the  industry. 

The  reversion  of  the  General  Mining  Association's 
heritage  at  Sydney  Mines  fell  to  the  Nova  Scotia  Steel 
&  Coal  Company,  and  two  separate  sets  of  mining  ac- 
tivities were  undertaken  side  by  side  in  a  field  that 
is,  if  ever  any  field  was,  essentially  one  continuous 
coal  deposit  adapted  for  single  direction — or  perhaps 
it  would  be  more  correct  to  say,  demanding  single 
direction  for  the  most  efficient  operation. 

There  is  this  to  be  said  for  the  dual  direction  of 
the  interwoven  lease  holdings  of  the  Dominion  and 
Scotia  companies,  namely,  that  the  individual  necessi- 
ties of  the  two  companies  forced  exploratory  develop- 
ment that  has  given  some  valuable  information  —  per- 
haps a  little  in  advance  of  the  information  that  con- 
solidated operation  would  have  afforded  —  but  that 
io  about  all  that  can  be  said  in  defence  of  dual  ad- 
ministration. 

The  point  has  now  been  reached  when  further  per- 
sistence in  duplicate  development  will  represent  not 


only  so  much  waste  of  money,  but  actual  detriment 
to  the  interest  of  both  companies,  and  physical  dam- 
age to  the  coalfield  that  future  generations  of  mining 
engineers  would  regard  as  a  singular  example  of  folly 
contumaciously  indulged  in. 

The  causes  that  have  conspired  to  make  the  under- 
sea coalfield  off  Sydney  Harbour  a  jig-saw  puzzle 
that  insults  the  intelligence  and  arouses  laughter  are 
not  an  edifying  or  a  useful  topic  for  discussion.  The 
fait  accompli  is  sufficiently  lamentable,  without  the 
raising  of  ghosts  of  bygone  times;  and  a  re-allocation 
of  the  undersea  areas,  or  a  consolidation  permitting 
single  direction,  was  the  alternative. 

The  four  area.s.  which  the  General  Mining  Associa- 
tion chose  in  1857  for  its  own  leases,  with  remarkable 
prescience,  are  those  now  operated  by  the  Dominion 
Coal  Company  in  the  Sydney  field  and  at  Springhill, 
and  those  operated  by  the  Nova  Scotia  Steel  &  Coal 
Company  at  Sydney  Mines  and  Stellarton. 

A  Reconstruction  of  the  Original  Edifice. 

THE  union  of  Dominion  and  Scotia  reconstructs 
the  original  edifice  of  the  General  Mining  Asso- 
ciation in  regard  to  its  best  and  largest  parts,  and  the 
addition  of  the  remaining  coal  companies  is  possibly 
only  a  matter  of  time. 

The  accretion  of  steel  works,  steel-ship  building 
plants,  transportation  systems  and  equipment  for  the 
production  of  rolling  stock  have  followed  the  mining 
of  coal  as  they  always  must  do,  and  the  widespread 
comprehensive  merging  of  such  of  these  activities  as 
have  grown  up  around  the  constituent  coal  companies 
is  but  a  reunion  of  the  scattered  children  of  coal. 

In  this  reunion,  "Iron  and  Steel  of  Canada"  be- 
lieves, lies  the  true  and  inward  significance  of  the 
formation  of  the  British  Empire  Steel  Corporation; 
not  forgetting,  or  minimising  the  importance  of  the 
Wabana  orefield,  which,  as  we  suggested  in  our  April 
issue,  was  doubtless  the  magnet  that  drew  the  atten- 
tion of  the  new  British  interests,  in  the  first  instance. 

Coal  the  Fuel  of  Past  and  Future. 

'X'HE  newly  constructed  edifice,  and  it  is  truly  an 
1  imposing  one,  although  not  fully  complete  in  its 
growth,  is  reared  upon  coal,  the  mainspring  of  indus- 
try, whether  we  think  in  terms  of  the  generation  of 
motive  power  through  the  reciprocating  steam-engine ; 
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the  gas-fired  boihu",  steaiu-turbine  and  dynamo,  or  tlie 
explosion  motor. 

Coal  was  the  fuel  of  the  past,  and  so  far  as  it  is  possi- 
ble to  judge  (barring  the  discovery  of  how  to  utilize 
atomie  energy,  recently  adumbrated)  it  will  be  the 
fuel  of  the  future.  If  the  motor  should  prove  to  be 
dominant,  then  the  coal  seams  of  the  world  promise 
a  longer  and  more  dependable  supply  of  motor  spirit 
llian  the  petroleum  wells. 

It  may  not  be  amiss  to  i-ecall  that  in  the  Pictou 
County  holdings  of  the  new  corporation,  which  it  will 
sfc'ure  through  tlu'  inclusion  of  the  Acadia  Coal  Com- 
pany, are  oil-shah>  deposits  of  much  value  and  unusual- 
ly rich  oil  content. 

The  success  of  British  Empire  Steel  Corporation 
v.ill  be  written  in  the  number  of  tons  of  coal  it  car- 
bonizes and  distills  itself,  or  supplies  to  other  con- 
sumers from  its  coal  areas. 

Necessity  to  Increase  Coal  Output. 

THE  aggregate  present  output  of  the  merged  coal 
mines  is  at  the  rate  of  4%  million  tons  annual- 
ly, comparing  with  a  pre-war  capacity  of  6%  million 
tons.  Possibly  97  per  cent  of  the  output  capacity  of 
the  coal  mines  of  Nova  Scotia  is  controlled  hy  the 
combining  interests.  The  increase  of  the  output 
capacity  is,  as  may  be  gathered  from  the  foregoing 
comparisons,  the  matter  needing  first  consideration 
from  the  management  of  British  Steel  Corporation, 
when  it  shall  be  constituted.  This  will  mean  large  ex- 
penditures in  new  development,  machinery  and  hous- 
ing, and,  in  view  of  the  history  of  the  past  six  years 
it  will  only  result  in  disappointment  if  rapid  and  spec- 
tacular leaps  in  coal  production  are  im.oiediately  look- 
ed for  under  consolidated  management.  During  these 
years  next  to  nothing  has  been  spent  on  capital  de- 
velopment, the  working  forces  have  suffered  the  wast- 
age of  war,  the  ])roportion  of  productive  to  non-pro- 
ductive mine  labour  lias  been  destroyed  and  there  does 
not  now  exist  that  differential  between  the  wages  of 
the  shiftmen  and  the  "face"  worker  that  was  former- 
ly the  incentive  to  productive  work  at  the  coal  face. 

Generous  expenditure,  intensive  development,  and 
much  reorganization  and  recruitment  of  working 
forces  must  precede  a  retui'u  to  pre-wai'  production  of 
coal,  and  it' will  be  some  years  before  the  figures  of 
19K5  production  can  be  surpassed. 

Reserves  of  Coal  and  Ore  do  not  Require  Over-State- 
ment. 

AS  to  the  reserves  of  coal  which  the  new  corpora- 
tion will  hold  under  leases  from  the  Province  of 
Nova  Scotia,  these  are  sufficiently  largo  to  make 
over-statement  an  iiijnrious  su]M>rfluity,  aiul  there  is 
n('  useful  pur])Ose  to  be  served  by  comparing  lliem  with 


those  of  the  rnited  States  Steel  Car])oration,  which 
produces  some  39  millif)ii  tons  of  coal  annually,  and 
lias  deposits  which  are  not  comparable  with  the  coal 
seams  of  Nova  Scotia  because  they  are  so  different  in 
j>hysical  character  and  occurrence.  In  considering  the 
coal  reserves  of  Xova  Scotia  it  should  be  remembered 
that  they  are  y)redominatingly  submarine,  and  that  80 
per  cent  of  the  coal  ])roduction  of  (.'ape  Breton  Island 
is  already  corning  from  submarine  territory.  There 
are  limitations  and  uncertainties  in  undersea  coal- 
mining that  must  always  be  allowed  for. 

As  to  the  Wabana  iron-ore  deposit,  which  the  new 
corporation  will  obtain  in  its  entirety,  "Iron  &  Steel 
of  Canada"  has  already  pointed  out  that  it  is  "one 
of  the  most  impressive  reserves  of  iron-ore  of  high 
iron-conteiit  remaining  in  the  temperate  Zone. 

Canadian  Consolidation  is  a  Measure  of  Necessity. 

IT  is  to  be  regretted  that  English  represantatives  of 
the  I;ondon  Advisory  lioard  of  the  new  corporation 
should  be  reported  by  cal)le  as  stating  that  the  consoli- 
dation will  "knock  the  United  States  St?el  Corporation 
off  its  legs."  Such  statements  are  not  any  more  accu- 
rate than  they  are  wise.  This  periodical  suggested  some 
months  ago  that  in  view  of  the  favorable  decision  of 
the  United  States  Supreme  Court  towards  the  legali- 
ty of  the  United  States  Steel  Corporation  a  hastening 
of  operations  at  Ojibway  might  be  look,  d  for,  in  which 
event  we  forecasted  that  the  Canadian  .steel  companies 
will  have  to  compete  with  "the  efficient  forces  of  a 
"great  consolidation,  uiuler  unified  control,  a  condi- 
"tion  that  will  force  Caiuidian  steel  interests  to  fall  into 
"line  Avith  the  general  tendency  of  the  time  towards 
"self-protection  by  a  combination  of  forces  "  Self- 
protection  is  proper  and  laudable,  but  it  does  not  of 
necessity  connote  hostility.  There  is  so  much  of  this  un- 
wise and  provocative  talk  that  it  is  regrettable,  from 
the  Canadian  point  of  vicAV,  to  note  the  tendency  in  con- 
nection with  the  new  corporation. 

It  should  be  emphasized  that  the  formation  of  the 
British  Empire  Steel  Corporation  was  above  every- 
thing a  measure  of  necessity  and  self-defence.  Its 
first  duty  will  be  to  consolidate  its  position,  to  con- 
serve its  resources,  and  these  tasks,  rather  than  dreams 
of  aggression  will  occupy  all  the  energies  of  those  who 
are  chosen  to  manage  "British  Empire  Steel  Corpora- 
tion" for  many  years  to  come. 


THE  DOMINION  SHIP  PLATE  MILL. 

We  publish  in  this  issue  a  descrij)tion  of  the  con- 
struction and  design  of  the  110-inch  plate  mill  of  the 
Dominion  Steel  Corporation  prepared  for  the  Toronto 
meeting  of  the  Canadian  Mining  Institute  in  March, 
and  also  for  submission  at  the  recent  meeting  of  the 
Mining  Society  of  Nova  Scotia  in  Glace  Bay,  by  Mr. 
If.  E.  Rice,  the  General  Superintendent  of  the  Domi- 
nion Steel  Plant. 
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We  also  reproduce,  bj^  permission  of  "The  Electric 
News"  a  description  of  the  electrical  drive  of  the  mill, 
v.'ritten  hy  Mr.  H.  C.  Wright,  of  the  Canadian  General 
Electric  Company  who  furnished  the  electrical  equip- 
ment. 

The  Editor  recently  was  courteously  shown  over 
the  mill  by  Mr.  W.  G.  Wilson,  the  Mill  Superintendent, 
and  witnessed  the  rolling  of  plates  for  many  distant 
points,  including  Melbourne,  Australia 

The  striking  feature  of  the  mill  as  seen  in  operation 
is  the  small  number  of  men  required,  and  the  flexibili- 
ty and  smoothness  of  electric  operation,  without  which 
no  such  economy  in  working  and  exact  control  would 
be  possible. 

The  discard  from  the  mill  is  negligibly  small,  and 
the  number  of  rejections  for  surface  defects  on  the 
nlates  is  less  than  one  per  cent.  This  satisfactori 
physical  condition  of  the  plates,  and  the  manner  in 
which  they  fulfill  test  requirements  is  attributed  to 
the  bottom-pouring  of  ingots  used  for  rolling. 

The  visitor  is  sti'uek  by  the  substantial  character 
of  the  mill  buildings,  and  the  room  that  is  left  for  the 
extensions  that  it  is  expected  will  be  required. 

With  the  exception  of  a  few  specialists  in  plate-mill 
"work,  the  mill  was  started  with  the  assistance  of  local 
employees  who  had  never  previously  seen  a  plate-mill, 
but,  under  the  capable  instruction  of  the  Superinten- 
dent, and  Mr.  John  Brownlee,  the  Head  Roller,  who 
was  lent  by  the  Homestead  Liberty  Mill,  the  local  men 
have  shown  the  adaptability  and  desire  to  learn  that 
has  always  been  a  characteristic  of  the  Cape  Breton 
workmen,  and  no  one  watching  the  operations  of  roll- 
ing, shearing  and  stocking  at  the  present  time  would 
suspect  that  nearly  all  of  the  Avorkmen  were  quite  new 
t(:  the  work. 

The  Dominion  Steel  Plate  Mill  strikes  us  as  a  satis- 
factory job,  reflecting  credit  on  the  designers,  those 
who  constructed  it,  and  those  who  are  now  operating 
it  so  successfully. 


"WHOM  THE  KING  DELIGHTS  TO  HONOR" 

The  presentation  of  the  Czowski  Medal  at  a  recent 
meeting  of  the  Engineering  Institue  of  Canada  to 
Messrs  Phelps  Johnson,  Mr.  G.  H.  Duggan,  and  George 
F.  Porter,  in  recognition  of  their  brochure  on  "The 
Design,  Manufacture  and  Erection  of  the  Superstruct- 
ure of  the  Quebec  Bridge"  which  merited  the  award 
as  being  the  best  contribution  to  engineering  literature 
of  the  year  1919,  raises  some  interesting  considerations. 
The  engineers  who  have  been  so  rewarded  by  their  fel- 
loAvs  do  not  require  the  congratulations  of  others,  but 
this  periodical  desires  to  commend  those  who  made 
the  award,  and  undertook,  in  so  doing,  to  name  the 
Quebec  Bridge  as  "the  greatest  engineering  feat  of 
the  century."  The  reason  Ave  venture  upon  these  re- 
marks is  that  we  believe  that  men  Avho  achieve  suc- 
cess in  the  arts  of  civilization  should  be  privileged  to 
receive  the  commendation  of  others  than  their  fellows. 


and  that  the  accomplishment  of  engineering  work  of 
the  outstanding  character  of  the  Quebec  Bridge  should 
be  signalized  by  honor  from  that  sourc\  which  in  our 
guileless  and  archaic  fashion  we  believe  to  be  the 
fountain  of  honor  in  the  British  Empire,  namely  the 
King.  Either  that,  or  Canada  should  provide  some 
means  by  Avhich  honor  can  be  conferred  upon  her  em- 
inent citizens,  (other  than  those  circumscribed — al- 
though highly  prized  honors — that  proceed  from  in- 
corporated societies  Avith  specialized  scope)  through 
AA'hich  the  desire  of  the  people  to  honor  some  chosen 
person  may  be  expressed. 

The  resolution  adopted  by  the  Canadian  House  of 
Parliament  requesting  the  King  to  confer  no  further 
honors  upon  Canadians  meant,  in  fact,  that  Canada 
no  longer  looked  upon  the  King  and  his  advisors  as 
the  source  and  fountain  of  public  honor.  That,  pre- 
sumably, is  a  course  of  action  well  Avithin  the  rights 
of  the  Canadian  Parliament,  but  the  good  taste,  nor 
to  say  anything  about  the  Avisdom  of  the  Resolution, 
are  open  to  the  gravest  doubt.  The  offensiveness  of 
the  Resolution  lies,  to  our  mind,  in  its  essential  snob- 
bishness. The  ordinance  Avas  by  no  means  a  self-de- 
nying one,  for,  Avhile  the  average  parliament  of  a  self- 
governing  country  usually  contains  these  men  Avho 
excell  in  shrcAvdness  and  oratory,  it  is  also  usually 
singularly  lacking  in  those  men  AA^hom  it  has  been  the 
custom  to  honor  by  public  decree  from  the  earliest 
times  because  they  have  contributed  to  the  world's 
progress  in  literature,  science  and  the  arts  of  civiliza- 
tion, of  Avhich  engineering  is  not  least.  The  Resolu- 
tion meant,  therefore,  in  addition  to  its  remarkable 
lack  of  good  taste,  that  a  group  of  persons  unlikely 
to  be  made  the  subjects  of  honor  for  their  achievments 
of  real  and  intrinsic  value  undertook  to  prevent,  for 
ever,  the  expression  of  the  desire  of  the  Canadian 
people  to  honor  a  Avorthy  citizen  by  the  conferrenee  of 
a  title. 

We  Avould  also  submit  that  the  conception  of  the 
office  of  the  Sovereign  as  representing  any  other  thing 
than  the  voice  of  the  people  is  contrary  to  British  ideas 
the  Avorld  over,  and  there  is  no  other  Avay  under  our 
present  institutions  by  Avhich  the  desire  of  the  people 
to  signalise  Avorth  in  an  individual  can  be  accomplish- 
ed except  through  our  ancient  and  national  custom 
of  titular  honours. 

There  are  in  Canada  many  men  Avho  liave  achieved 
Avorld  Avide  recognition  of  their  achievments  in  engin- 
eering, medicine,  literature,  and  art,  but,  Avithin  the 
conception  of  our  legislators,  these  men  are  not  Avorthy 
of  any  distinction  above  tjieir  felloAvs. 

A  recent  issue  of  the  "Atlantic  Monthly"  contained 
the  life-story  of  a  Russian  JeAvess,  AA'ho,  despite  excel- 
lent wages  and  kind  treatment  decided  to  leave  To- 
ronto, "because  of  its  parochial  atmosphere."  Tlie 
parish-pump  Outlook  is  not  confined  to  Toronto,  but 
it  is  unAvorthy  to  parade  such  a  vieAvpoint  under  the 
guise  of  democratic  ideals  or  republican  simplicity. 
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There  are  men  who  should  be  publicly  honored  for 
scientific  and  engineering  achievments,  and  the  erec- 
tion of  the  Quebec  Bridge  is  such  an  achievment. 

It  has  been  truly  said  that  a  prophet  is  not  without 
honor,  "save  in  his  own  country  and  among  his  own 
people." 


PROPAGANDISTS  OF  HATE 

Bolshevism  is  originally  a  reflex  of  the  disillusion- 
usually  possible  for  the  discerning  reader  to  distin- 
guish the  well-timed  and  recurrent  contributions  of 
the  propagandist  from  the  ordinary  news  of  the  dailies 
and  periodical  press. 

It  is  not  difficult,  therefore,  to  detect  in  the  unusual 
amount  of  space  that  the  newspapers  of  the  United 
States  and  those  of  the  British  Empire  are  devoting 
to  oil  occurrences  and  their  exploitation  the  influence 
of  the  powerful  rival  groups  of  interests  that  seek 
the  domittiation  of  the  oil  occurrences  of  the  World. 

There  is  nothing  that  is  inherently  wrong,  or  even 
novel,  in  this  quite  apparent  condition,  if  the  prot- 
agonists of  the  competing  interests  will  confine  them- 
selves to  proper  limits  of  discussion.  In  astuteness 
and  visic».i,  the  financiers  of  the  United  States  and 
those  of  the  British  Empire  are  a  fair  match.  They 
have  many  times  in  the  past  pitted  their  wits  against 
each  other,  or  have  combined  them  against  a  com- 
mon rival,  as  may  have  seemed  to  them  at  the  time 
desirable,  without  rancor,  and  according  to  the  ethics 
of  the  business  game.  All  they  have  hitherto  asked 
has  been  a  fair  field  and  no  favor.  Each  has  placed 
a  premium  on  brains,  and  has  been  willing  to  pay  good 
meti  well  for  services  rendered. 

Latterly,  however*  another  and  a  less  worthy  spirit 
seems  to  have  obtained  prevalence,  although  it  has 
not  yet  obtained  predominance.  This  spirit  is  trace- 
able to  injudicious,  provocative  and  short-sighted  pro- 
paganda, emanating  from  private  interests,  but  pur- 
porting to  express  national  and  racial  ambitiotfis. 
Strangely  enough,  this  overdone  and  false  expression 
of  national  aims  is  a  product  of  the  war.  It  might 
have  been  thought  that  the  example  of  the  Prussian, 
who  discussed  world  trade  in  terms  of  military  strat- 
egy, and  made  such  an  awful  mess  of  his  grandiose 
plans,  would  have  cured  the  other  nations  of  a  similar 
wicked  obsession,  but  on  the  contrary,  the  virus  has 
spread,  and  those  who  before  the  war  were  "business 
friends  and  won  the  war  together,  now  see  their  com- 
radeship endangered  by  newspaper  writings  that  dil- 
ate \ipon  ordinary  competitive  buisness  affairs  much  as 
an  Eco»aomic  Committee  of  the  Prussian  General  Staff 
might  have  reported  to  their  War  Lord. 

There  are  some  phn^^ps  of  a  nation's  internal  econ- 
omy that  call  for  publicity,  and  the  inciilcation  of  a 
national  concern ;  such  as  for  example,  the  fuel  prob- 
lem of  Canada.  This  is  a  question  of  national  de- 
fence, because  it  is  essentially  a  question  of  national 
existence.    Public  discussion  of  such  matters  is  desir 


able,  and  should  be  frankly  undertaken  in  the  open. 
Our  friends  in  the  United  States — that  is  all  those 
whose  frieiadship  is  worth  having — will  take  no  umb- 
rage if  Canada  undertakes  to  become  thoroly  self-  sup- 
porting wherever  it  shall  prove  possible.  They  will 
admire  us  for  so  doing,  and  conversely  they  will  sec- 
retly despise  us  if  Canada  unnecessarily  places  her- 
self in  a  medicant  attitude.  On  all  such  questions 
open  discussion  is  possible,  because  the  matter  is 
one  of  public  interest. 

But  apart  from  pressivig  matters  of  our  own  internal 
economy,  of  which  coal  is  the  most  typical  instance, 
nothing  is  to  be  gained,  and  much  may  be  lost  by  ir- 
responsible discussion  in  the  newspapers  of  the  sup- 
posedly high  strategic  aims  of  the  political  leaders 
of  the  United  States  and  the  British  Empire,  aims 
that  do  not  exist,  but  which,  correctly  interpreted,  will 
be  found  to  bear  on  the  real  aims  of  rival  oil  interests. 
Apparently  these  people  do  not  care  whether  they  em- 
broil the  United  States  and  Mexico  in  war,  or  whether 
they  split  the  alliance  between  Britain  and  the  L^nited 
States  that  won  the  war,  but  looks  like  losing  the 
peace ;  causing  some  people  to  wonder  whether  civil- 
ization can  even  yet  be  saved,  and  w^hether  it  is  really 
worth  saving,  if  all  the  people  of  North  America  have 
gained  from  their  fighting  comradeship  has  been  the 
absorption  of  the  Prussian  viewpoint. 

The  journalist,  or  paid  propagandist,  who  endeav- 
ours to  cause  friction  between  the  United  States  and 
the  British  Empire  is  a  most  dangerous  criminal,  and 
he  is  especially  dangerous  in  Canada.  We  suggest 
that  cables  from  Londotn  Sunday  newspapers,  which  ap- 
peal to  an  audience  Avhich  is  not  representative  of  the 
sentiment  of  tbe  British  Empire,  and  is  certainly  not 
representative  of  Canadian  sentiment,  should  be  read 
with  large  allowances ;  and  that,  similarly,  items  ap- 
pealing to  similar  audiences  in  the  United  States,  re- 
Ifitinsr  to  thp  malitrn  purposes  of  the  British  in  s"cnri)i? 
oil  concessions  in  the  Himalayas  or  round  the  Great 
Slave  Lake  in  Canada,  for  example,  should  be  gener- 
ously discounted.  Also,  it  would  be  much  better  for 
the  oil  interests,  and  for  the  peace  of  the  world,  if 
these  gentlemen  would  be  frank  about  their  commer- 
cial aims,  and  would  discontinue  their  pretence  to 
pose  as  the  champions  of  national  aims,  and  as  the 
exponents  of  graindiose  schemes  that  are  not  one  whit 
better  morally,  and  just  as  likely  of  success,  as  the 
proposals  of  Von  Bernhardi  in  "Der  Naechste  Krieg". 

Bolshevism  is  originally  a  reflex  of  the  disillusion- 
ment of  deceived  men  Avho  have  seen  their  genuine 
love  of  country  prostitizted  to  base  uses  by  rulers  who 
dreamed  and  planned  wickedness.  This  is  the  grain 
of  truth  behind  the  puzzling  belief  of  labor  that  capital 
caused  the  war,  and  those  who  play  fast  and  loose  with 
patriotism  for  purely  commercial  ends  are  toying  with 
the  same  forces  which  Avere  unloosed  in  a  recent  war 
that  is  still  runnings  its  course  despite  official  peace 
treaties. 
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The  Electrical  Equipment  of  the  110  inch  Steel-Plate 
Mill  of  the  Dominion  Iron  and  Steel  Co. 


A  description  of  the  110-inch  ship-plate  mill  of  the 
Dominion  Iron  &  Steel  Company  appeared  in  this 
periodical  in  the  issue  of  January  last,  -and  in  vari- 
ous issues  we  have  referred  to  the  modern  character 
of  the  electrical  drive  of  this  mill. 

In  "Electrical  News"  for  15th  April,  Mr.  C.  H. 
Wright,  the  Nova  Scotia  representative  of  the  Cana- 
dian General  Electric  Company,  give  some  further 
details  of  the  electrical  equipment,  the  chief  features 
of  which  he  describes  as  follows : —  i 

What  strikes  one  in  going  through  the  mill  is  the 
few  men  actually  at  work  in  handling  the  ingots  and 
plates,  and  the  extreme  smoothness  with  which  the 
various  mechanical  and  electrical  operations  are  car- 
ried out.  Electric  motors  perform  practically  all  the 
work  in  the  plant  from  the  picking  up  of  the  cold  in- 
got to  the  rolling  away  of  the  finished  sheared  and 
trimmed  plate. 

The  electrical  applications  are  most  complete  and 
the  substantial  way  in  which  the  installation  has  been 
made  will  appeal  strongly  to  the  operating  man.  There 
will,  no  doubt,  be  a  minimum  of  shutdowns  for  elec- 
trical repairs,  and  the  cost  of  up-keep  is  going  to  be 
exceedingly  low. 

The  wiring  is  most  substantial,  being  placed  in  con- 
duits underground  and  overhead  with  modern  pipe 
fittings,  switchboards,  control  equipment,  etc.,  mount- 
ed away  from  the  rolls,  beds,  etc,  of  the  plate  mill. 


Master  control  is  used  in  a  great  many  instances  oper- 
ator being  mounted  in  a  pulpit  and  having  a  number 
of  master  controllers  at  his  hand.  From  this  posi- 
tion he  can  see  easily  the  op'eration  of  the  machine 
he  is  controlling. 

The  ingots  from  which  the  plates  are  to  be  rolled 
are  delivered  cold  to  one  end  of  the  plate  'mill.  Their 
dimensions  vary,  depending  upon  size  of  plate  to  be 
rolled.  They  are  16  in.  to  42  in.  wide  x  12  in.  to  18 
in.  thick,  and  from  3  ft.  to  6  ft.  long,  weighing  from 
11/2  tons  to  8  tons.  These  ingots  are  cast  and  gener- 
ally poured  from  the  bottom. 

The  cold  ingot  is  picked  up  by  an  electrically-oper- 
ated crane,  and  delivered  to  another  crane  inside  the 
main  building.  The  electric  cranes  in  the  plate  mill, 
of  which  there  are  quite  a  number,  are  very  well 
equipped.  The  motors  are  of  standard  mill  type 
(MD-250  volts  direct  current).  In  the  operator's  cage 
the  various  control  equipments  are  mounted  and  on 
the  larger  cranes  magnetic  control  is  used  to  get  pro- 
per service  on  the  control  equipment.  Occasionally 
magnetic  master  control  is  used  on  the  smaller  motors 
to  save  room  and  make  the  operator's  duties  safer  and 
easier.  Plain  drum  control  is  used  on  the  smaller 
motors,  but  the  controllers  are  over-sized  and  stand- 
ardized throughout  so  that  there  would  be  no  trouble 
from  burning  contact  and  difficult  replacements. 

Cranes  are  wired   in   accordance  with  the  United 


FIG.  1 


CRANE  TAKING  RED-HOT  INGOT    FROM  RE-HEATING  FURNACE  TO  ROLES 
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States  Steel  Corporation's  stcUidard  specifications. 
The  work  is  very  substantial.  Ttic  trolleys  along 
crane  ])roper  consist  of  standard  1-in.  and  %-in.  roll- 
ed wrought  iron.  A<iainst  these  the  trolley  shoes 
I)rcss,  and  a  much  better  working  arrangement  is  ob- 
tained in  this  way  than  from  the  older  style  of  trolley 
wires,  which  gave  trouble,  due  to  slackness  and  lack 
of  stiffness.  The  current  is  brought  to  the  cranes 
proper  in  standard  30  lb.  car  rails,  which  are  mount- 
ed along  the  girders  supporting  the  cranes.  The  re- 
sult of  this  .style  of  installation  is  that  a  great  deal  of 
"ginger  bread  work"  is  eliminated,  and  the  electrical 
wiring  becomes  as  substantial  as  any  other  part  of  the 
installat  ion. 

Once  the  ingot  is  landed  inside  tlie  plate  mill,  it  is 
picked  u])  by  a  crane  carrying  a  set  of  tongs,  and  car- 
ried to  the  re-heating  furnaces.  Fig.  1'  shows  this 
crane  carrying  a  hot  ingot  from  the  furnace.  It  had 
l)reviously  ])icked  this  ingot  up  from  the  outside  crane 
and  carric(l  it  into  the  furnace.  The  fronts  of  these 
furnaces  are  shown  in  Fig.  1  with  the  doors  closed. 

Doors  are  raised  by  f)  li.]).  motor  located  above  and 
beyond  the  furnaces  which  are  attached  to  a  steel 
cable   iiinning  down  trolley  shoes.     The  operator  for 


sider  it  feasible  to  operate  the  main  rolls  by  electric 
motors.  The  very  best  mills,  however,  are  now  using 
motor  drive  on  the  main  rolls. 

fn  the  Sydney  plate  mill  the  main  roll  motor  is  4,- 
000  h.p.  capacity,  82  r.p.m.,  6,600  volts,  with  slip  ring 
rotor  and  resistance  control  introduced  by  means  of 
contactor  panels.  This  4,000  h.p.  motor  Ls  shown  in 
Fig.  2.  It  is  probably  the  largest  motor  in  Canada. 
The  total  weight  of  the  motor  and  fly  wheel  is  about 
330  tons.  The  weight  of  the  flywheel  and  shaft  is 
about  155,000  lbs.  The  diameter  of  the  motor  bear- 
ings is  20  in.,  outside  diameter  of  the  motor  frame,  28 
ft.  4  in.;  the  overall  length  of  motor  and  wheel,  40  in. 
The  flywheel  is  shown  between  the  motor  and  the  wall. 
Between  the  motor  and  the  rolls  there  Ls  a  breakable 
spindle,  which  servs  as  a  mechanical  safguard  against 
over  load  on  the  mill.  The  motor  drives  a  pair  of 
shafts  through  gears,  these  in  turn  driving  the  main 
rolls,  which  are  shown  on  Fig.  3.  The  main  motor 
operates  continually  in  one  direction.  Thi.s  is  not  a 
reversing  mill,  but  the  plate  is  passed  through  and 
back  between  the  rolls  until  the  desii'ed  thickness  is 
obtained. 

One  of  the  motors  operating  this  process  is  .shown 


FIG.  3.    THE  PLATE  ROLLS. 
Shows  flexible  coupUng  to  Motor  Room, 
and  plate  in  process  of  rolling. 


these  tloors  is  located  in  a  pulpit  at  the  extreme  north 
end  of  the  building  where  ingots  come  in,  and  at  his 
hand  are  the  various  automatic  reversing  control 
erpiipments,  which  control  the  contactors  starting  and 
stopping  the  5  h.p.  motor.  This  operator  also  con- 
trols the  ingot  chariot  which  may  be  used  to  carry 
the  ingot  along  from  the  north  end  of  the  building  in- 
stead of  using  the  crane  shown  in  Fig.  1  for  all  such 
operations. 

The  crane  in  Fig.  1  has  one  motor  for  opening  and 
closing  the  tongs,  and  another  equipment  for  revolv- 
ing the  tongs,  and  another  for  running  the  tongs  in 
and  out.  The  operator,  with  the  contactors,  are  shown 
quite  plainly  in  the  cut,  and  above  him  can  be  seen 
the  trolleys,  which,  in  this  ease,  are  spiral,  and  are  of 
the  standard  section  1  in.  x  %  in.  agalinst  which  the 
shoes  press.  Substantial  construction  is  very  well 
illustrated  here. 

After  the  ingot  ntt;nns  a  projier  heat  in  these  re- 
heat furnaces,  it  is  then  drawn  by  the  tongs  and 
brought  up  to  the  table  and  to  the  main  rolls,  all 
operations  being  electrically  controlled. 

It  is  not  many  years  since  the  ])late  mill  operators, 
while  considering  that  electricity  may  be  used  for 
the  ci'anes  and  auxiliary  operations,  yet  did  not  con- 


in  Fig.  3,  below  the  bed.  On  the  main  rolls,  motor  is 
direct  geared,  and  is,  therefore,  of  low  speed.  82  r.p.m. 
The  power-factor  of  this  motor  is  therefore,  somewhat 
lower  than  it  would  be  in  a  higher  speed  machine, 
but  for  mechanical  reasons  the  heavy  motor  was  chos- 
en. So  large  is  this  motor  that  it  had  to  be  built  on 
the  ground,  being  shipjied  in  sections,  the  winding  be- 
ing effected  while  the  motor  was  in  process  of  erec- 
tion. 

The  control  panels  operating  the  resistances  Avhich 
are  introduced  in  the  secondary  of  this  motor  are  few 
in  number  and  equipment  looks  small  compared  to 
that  of  older  installations.  The  motor  comes  up  to 
speed  very  quickly,  taking  a  pre-determined  current, 
and  on  account  of  the  heavy  flywheel  effect,  it  is 
necessary  to  have  a  plugging  resistance  to  stop  the 
motor  when  the  power  is  shut-off,  otherwise  it  would 
run  for  hours,  wasting  valuable  time  in  the  mill. 

In  contrast  to  this  motor  operating  the  main  rolls 
of  the  plate  mill  there  has  been  installed  in  the  rail 
mill,  but  not  yet  operating,  a  3,000  h.p.  motor,  360 
r.p.m.,  which  operates  through  cut  helical  gears  to  the 
main  rolls  of  the  rail  mill.  The  higher  speed  of  this 
motor  gives  a  better  power-factor  and  the  dimensions 
of  the  motor  are  mnch  smaller.    What  strikes  one  im- 
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mediately  is  the  diameter  of  the  shaft  of  this  motor 
which  is  only  5  in.  The  question  of  power-factor  was 
important  in  tlie  choice  of  geared  or  direct  connected 
motor.  Naturally,  the  cost  of  entire  installation  is  in- 
creased considerably  by  the  introduction  of  the  expen- 
sive cut  gear.  This  rail  mill  motor  is  not  yet  in 
operation. 

Returning  to  the  main  rolls  of  the  mill  motor,  pos- 
sibly one  of  the  most  interesting  applications  is  that  of 
motors  to  the  middle  roll.  These  two  motors  (MDS- 
109)  d,re  used  to  elevate  the  middle  roll  until  it  strikes 
the  top  roll.  When  the  middle  roll  strikes  the  top 
roll,  the  motors  and  gearing  must  immediately  come  to 
rest,  but  the  motors  must  continue  to  exert  a  torque 
to  press  the  middle  roll  against  the  top  roll  with  a 
great  weight.  The  speed  of  travel  of  the  middle  roll 
is  approximately  6  in.  per  second.  When  the  operator 
in  the  pulpit  moves  the  master  switch  to  the  lower 
position,  the  motor  torque  holding  the  middle  roll 
against  the  toj)  roll  is  removed,  and  the  middle  roll 
lowers.    AVhen  it  strikes  the  bottoju  roll,  it  nmst  bear 


FIG.  2.    MAIN  ROLL  MOTOR 
4,000  h.p.  82  r.p.m.,  6,600  v. 


down  upon  it  with  a  considerable  pressure,  differing 
from  that  in  the  ease  of  the  pressure  against  the  up- 
per roll.  The  falling  distance  varies  from  ^,4  in-  to 
20  in.,  and  the  speed  of  the  roll  is  limited  by  dynamic 
braking.  The  motor  is  controlled  with  contractors 
and  master  switches,  all  of  which  are  located  at  some 
distance  from  the  main  rolls.  A  number  of  the  con- 
trol panels  are  erected  side  by  side  at  this  point  with 
their  resistances,  etc.,  immediately  behind  them,  all  in 
a  most  substantial  manner,  and  standing  near  the 
rolls,  one  hears  the  constant  hammer  of  the  contactors. 
Controlling  machines  perform  various  functions,  such 
as  raising  and  lowering  of  the  table,  raising  and  low- 
ering the  middle  roll,  bringing  back  and  forward  the 
hot  plate  until  it  is  rolled  to  the  proper  thickness  and 
passes  on  to  the  next  operation. 

The  service  which  these  control  panels  give  shows 
the  perfection  of  such  control  equipment.  They  func- 
tion with  the  minimum  of  trouble,  and  this  equipment 
is  mechanically  as  substantial  as  anything  else  in  the 
whole  mill. 

The  pulpils  are  at  some  distance  from  certain  of  the 
contact  panels,  but  by  locating  these  all  together,  pro- 
per wiring  and  inspection  is  facilitated,  and  a  choice 
can  be  made  to  suit  good  conditions. 

After  the  plates  leave  the  main  rolls  they  have  to 
be  levelled  and  trued.    This  operation  is  electrically 


controlled  and  plates  having  been  levelled,  are  carried 
across  a  series  of  conveyors  to  a  point  where  they  may 
be  inspected  by  turning  off.  The'  motors  for  these 
operations  are  located  below  the  floor  in  concrete 
beds,  their  control  panels  being  located  some  distance 
away,  the  operator  being  in  a  pulpit  considerably 
above  the  ground.  As  an  instance  of  how  these 
motors  are  applied  the  following  large  mill  type  M.D. 
motors  are  used : — 

Front  and  back  tilting  tables  60  h.p.;  lifting  rig 
for  tilting  table  2-150  h.p.  M.D.  L09  motors;  110  in. 
plate  mill  screwdown  2-100  h.p.;  plate  leveller  1-40 
h.p.  M.  D.  108;  cooling  bed  tables  4-40  h.p.  M.  D.  L05 
motors;  cooling  bed  chain  drive  2-40  h.p.,  M.  D.  105 
motors;  inspection  turn-up  chain  conveyor  and  rotary 
shears,  each  take  40  h.p.  motors. 

After  leaving  the  inspection  tables  the  plate  goes 
on,  and  is  marked  proper  size,  passing  between  rotary 
shears,  which  true  the  edges.  It  then  goes  on  to 
larger  shears  which  trim  the  ends,  one  of  which,  for 
instance  is  an  144-in.  .shear,  operated  by  200  h.p 
motor,  of  very  large  dimensions.  It  is  interesting  to 
watch  these  plates  being  held  on  the  bed  of  the  shear 
by  the  magnets  inserted  in  the  bed.  Scrap  is  carried 
away  from  the  shears  by  means  of  motor-operated 
conveyor-s,  while  the  plate  proper  is  carried  across  on 
a  castor  bed,  which  looks  like  a  large  number  of  table 
legs  inverted  with  their  castors  in  the  air.  The  plate 
is  moved  by  hand  across  to  scales  or  other  points  pre- 
paratory to  shipment. 

The  smoothness  of  operation  of  this  mill  makes  it  a 
delight  to  watch,  and  naturally  the  demand  for  power 
is,  at  times,  enormous.  For  instance,  tht  4,000  h.p. 
main  roll  motor,  if  it  is  starting  or  rolling  at  the  same 
time  as  other  large  operations  are  going  on  the  de- 
mand on  the  power  house  assumes  large  peaks. 
The  new  power  house  in  process  of  construction  is  de- 
signed for  a  capacity  of  20,000  kw.  It  is  not  yet  com- 
pleted, but  there  will  shortly  be  in  operation  in  that 
power  house  something  like  12,000  kw.  of  steam  turbo- 
generators which  will  deliver  current  at  2,200  volts,  60 
cycles,  or  at  6.600  volts,  60  cycles  in  the  case  of  the 
larger  units.  The  6,600  volt  current  is  only  handled 
through  motor  operated  switches,  while  the  2,200  volt 
current  is  controlled  hy  solenoid  operated  sAvitches, 
the  latter  on  a  pipe  frame  work  with  a  6,600  volt 
equipment  mounted  in  cells  using  standard  construc- 
tion of  this  kind.  Conductors  from  the  turbine  to  the 
main  switchboard  consist  of  bus-bar  section  carried  on 
standard  bus-bar  supports  in  brackets  and  up  along 
the  wall  to  an  outgoing  steel  tower,  suitably  desigiied. 

Practically  all  the  drives  in  the  plate  mill  except- 
ing that  of  the  main  rolls,  are  by  direct  current  mo- 
tors. This  direct  current  is  obtained  through  a  1,400 
kv.a.  synchronous  motor  driven  generator  set,  located 
in  the  same  building  as  the  4,000  h.p.  main  roll  motor. 
These  synchronous  motor  condensing  sets  for  other 
parts  of  the  plant  are  suitably  located,  taking  current 
at  2,300  volts  or  6,600  volts,  3  phase,  and  delivering 
275  volts  direct  current. 

The  consulting  engineer  for  the  plate  mill  and  No. 
3  power  house,  above  described,  was  Mr.  B.  R.  Shover, 
of  Pittsburg.  The  electrical  engineer  of  the  Dominion 
Iron  &  Steel  Co.,  Sydney,  is  C.  Boucher.  The  super- 
intendent of  the  plate  mill  is  Mr.  W.  G.  Wilson.  The 
contractors  for  the  electrical  equipment  in  the  plate 
mill  and  power  house  throughout  were  the  Canadian 
General  Electric  Co.,  Ltd. 
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The  Dominion  Iron  and  Steel  Company's  New 
Ship-Plate  Rolling  Mill 

A  paper  presented  at  the  Toronto  Meeting  of  the  Ca  nadian  Mining  Institute,  March,  1920  and  at 
the  Glace  Bay  Meeting  of  the  Mining  Society  of  Nova  Scotia, 

May,  1920. 

By  H.  E.  RICE. 

This  very  latest  type  of  mill,  erected  at  a  cost  of  Foundations. — Construction  of  the  foundations  in- 
$5,000,000,  and  which,  at  the  press  of  a  button  by  the  eluded  the  placinj?  cf  18,500  cu.  yds.  of  concrete,  both 
Hon.  Alex.  Johnson,  Deputy  Minister  of  Marine  and  plain  and  reinforced,  for  buildings  and  machinery 
Fisheries,  was  officially  put  into  operation  February  foiindations.  The  concrete  for  the  heavy  machinery 
19,  1920,  is  the  resTilt  of  the  negotiations  opened  dur-  foundations  for  the  furnaces,  motor  and  mill  machin- 
ing 1918  between  the  Canadian  Government  and  the  ery  was  distributed  from  a  90-foot  tower  with  steel 
Dominion  Iron  and  Steeel  Company.  chutes,  this  particular  plant  being  designed  and  erect- 

The  original  contract  terms  and  their  later  modifi-  ed  on  the  site  for  the  prosecution  of  this  work.  On 

cations  are  no  doubt  familiar  to  all  interested  per-  numerous  occasions,  with  this  tower,  over  400  yards 

sons  and  need  not  be  discussed.    The  undertaking  is  was  placed  per  day  of  10  hours,  using  a  %-yard  mixer, 

one  of  national  importance  and  upon  its  success  de-  It  might  be  noted  that  the  placing  of  concrete  was 

pends  to  a  considerable  extent  the  advancement  and  carried   on   continuously   during   the  winter  months, 

extension  of  the  Canadian  shipbuilding  industry.  This  was  accomplished  by  pre-heating  the  materials 
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GENERAL   LAYOUT  OF 

Site. — Immediately  the  negotiations  were  concluded 
the  clearing  of  the  site  was  undertaken.  This  involv- 
ed the  removal  and  re-location  of  seven  large  struc- 
tures and  numerous  small  buildings,  the  re-location  of 
the  then  existing  railway  tracks  and  the  transferring 
of  immense  quantities  of  miscellaneous  stores  material. 

The  grading  to  yard  level  necessitated  the  removal 
of  200,000  cubic  yards  of  rock  and  earth,  and  the  ear- 
lier part  of  this  work  was  carried  out  under  winter 
conditions  which  made  it  especially  difficult. 


*General  Superintendent  Dominion  Iron  &  Steel  Co., 
Sydney. 


ILL  AND  STOCK  ROOMS. 

By  Courtesy  of  C.  M.  I.  Bulletin.  May,  1920. 

and  covering  freshly  placed  concrete  with  tarpaulins, 
using  steam  and  open  fires  where  necessary.  It  was 
clearly  demonstrated  that  if  concrete  was  placed  while 
warm  and  protected  for  about  12  hours,  no  further 
trouble  need  be  expected  from  frost. 

Sewers. — It  was  necessary  to  excavate  and  build  an 
extensive  sewer  system.  This  consisted  of  a  reinforced 
concrete  sewer — 3  by  2  feet,  about  1,200  feet  long — 
draining  the  furnace  and  mill  foundation  sumps;  also 
tapping  all  other  machinery  pits  with  12-inch  pipe. 
The  sewer  excavation  was  about  22  feet  deep.  The 
concrete  sewer  walls  were  8  inches  thick. 

Wherever  possible,  the  excavation  was  dug  neat,  to 
avoid  the  use  of  outside  forms.  Collapsible  forms  were 
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used  for  the  centre  and  these  were  made  in  such  a 
way  that  they  could  be  readily  removed  and  re-used 
as  the  work  proceeded. 

Buildings. — These  cover  a  total  area  of  240,000 
square  feet,  or  51/^  acres,  and  are  of  the  most  modern 
mill  type  construction,  consisting  of  concrete  founda- 
tions, structural  steel  frames,  brick  walls,  with  slow 
burning  roof  construction,  built  from  2%-inch  T.  & 
G.  plank  as  finished  on  the  site,  and  covered  with  Bar- 
ret specification  tar  and  gravel  roofing. 

The  steel  frame-work  involved  the  erection  of  3,- 
500  tons  of  structural  steel,  which  was  supplied  and 
erected  by  the  Dominion  Bridge  Company. 

The  construction  of  these  buildings  was  designed 
and  carried  out  in  the  most  simple  and  substantial 
way.  Reinforced  concrete  sills  and  lintels  were  mould- 
ed on  the  site  and  lifted  into  place  by  a  locomotive 
crane,  thus  avoiding  slow  and  expensive  arch  work 
over  doors  and  windows.  The  erection  of  the  build- 
ings entailed  the  laying  of  over  3,000,000  bricks  in 
the  walls,  the  placing  of  60,000  sqiiare  feet  of  windows 
and  of  5,000  square  feet  of  doors. 


ingots  may  be  stored  in  the  slab  yard  and  later  taken 
on  cars  to  the  heating  furanees. 

The  heating  furnace  building  is  140  by  227  feet,  and 
contains  six  gas-fired  regenerative  side  door  heating 
furnaces  11  feet  71/2  inches  wide  by  51  feet  long,  in- 
side the  buckstays ;  the  width  of  furnaces,  inside  brick- 
work, is  9  feet  and  the  length  of  furnace  hearth  is  34 
feet.  Gas  and  air  regenerative  chambers  of  ample 
proportions  are  provided  underneath  each  of  these 
furnaces  and  each  one  is  supplied  with  a  self-sup- 
porting steel  draught  stack  5  feet  inside  diameter  of 
brickwork  and  130  feet  high,  above  the  furnace  hearth 
level.  Hand-operated  reversing  valves  are  used  on  the 
stack  flue. 

Debenzolized  oven  gas  with  a  thermal  value  of  560 
B.T.U.  is  used  for  fuel.  This  gas  is  brought  through 
a  24-inchmain  from  the  coke  oven  plant  (situated  half 
a  mile  distant)  and,  as  it  is  not  preheated,  both  air 
and  gas  regenerators  are  used  for  preheating  air. 
However,  the  arrangement  of  valves,  flues  and  ports 
is  such  that  both  gas  and  air  may  be  regenerated  in 
case  eoke  oven  gas  should  be  temporarily  unavailable, 
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I'LAN  AND  SECTIONAL  ELEVATION  OF  PLATE  MILL. 

By  Courtesy  of  C.  M.  I,  Bulletin,  May,  1920.- 


Although  all  buildings  are  practically  fireproof  and 
represent  a  most  permanent  construction,  as  well  as 
embracing  very  desirable  architectural  features,  the 
unit  cost  per  square  foot  was  remarkably  low,  being 
in  the  shear  building  only  $5.00  per  foot,  with  a  maxi- 
mum of  $10.00  in  the  furnace  and  mill  buildings. 

Building  and  Mill  Equipment. — A  slab  yard  and  in- 
got storage  80  by  200  feet  is  provided  adjacent  to  the 
north  end  of  the  mill  buildings,  and  is  served  by  a 
Morgan  Engineering  Company's  10-ton  3-motor  E.O.T. 
crane.  Narrow  gauge  tracks  for  the  open  hearth  de- 
partment pass  under  this  crane  and  extend  into  the 
furnace  building,  so  that  hot  ingots  may  be  taken 
direct  from  the  open  hearth  to  the  furnaces,  or  the 


and  it  should  become  necessary  to  use  producer  gas 
for  fuel.  Each  furnace  has  four  brick-lined  cast  iron 
doors  8  feet  6  inches  from  centre  to  centre,  the  width 
between  door  jambs  being  6  feet,  and  the  clear  height 
from  foreplate  to  skewback  4  feet.  The  furnace  doors 
are  individually  operated  by  General  Electric  Co.'s 
motors  acting  through  a  worm-geared  crank  motion. 
The  water-cooled  door  jambs  and  skewbacks  are  of 
welded  steel — Blaw-Knox  patent. 

For  average  operation  is  is  estimated  that  the  eoke 
oven  gas  consumption  will  be  9,000  cubic  feet  per  ton 
of  ingots  heated,  while  the  water  consumption  per  fur- 
nace for  jambs  and  skewbacks  will  be  about  120,000 
imperial  gallons  per  24  hours.    Venturi  meters  of  the 


118 


IKON    AND     STEKI>    OF  CANADA 


May,  1920 


recording-indicating  and  integrating  type  are  used  for 
measuring  both  gas  and  water  on  these  heating  fur- 
naces. 

It  may  not  be  amiss  liere  to  refer  briefly  to  tlie  me- 
thod used  for  erecting  the  heating  furnace  stacks, 
which,  as  previously  stated,  are  135  feet  high  and  5 
feet  inside  diameter,  with  heavy  self-supporting  bases. 

It  was  decided  tliat  the  quickest  and  cheapest  way 
to  erect  these  stacks  was  to  assemble,  rivet  and  paint 
them  on  the  ground,  and  then  hoist  them  into  place  in 
one  piece.  In  order  to  do  this,  an  A-frame  was  hastily 
built  from  stock  lumber.  When  completed,  the  hoist- 
ing frame,  or  set  of  shear  legs,  was  Sf)  feet  high.  The 
stacks  weighed  about  24  tons  each  .  (See  Fig.  3.) 

The  tackle  used  was  a  %-inch  steel  cable,  roved 
through  two  3-sheave  steel  blocks,  using  a  standard 
gauge  locomotive  for  the  main  lift  and  a  locomotive 
crane  to  take  the  weight  of  tlu'  base  until  the  main 
hoist  had  lifted  the  stack  to  a  vertical  ])osition.  The 
stacks  were  reinforced  with  wood  bracing,  inside  and 
out,  at  the  point  where  the  sling  was  attached,  which 
was  about  65  feet  from  the  base,  or  appi-oximately  10 
feet  above  the  centre  of  gravity. 

The  workmen  were  much  pleased  with  this  method 
of  construction  and  showed  their  enthusiasm  by  reduc- 
ing the  time  of  erection  in  each  case,  until  the  com- 
pletion of  the  last  stack,  which  was  lifted  and  bolted 
in  place  in  the  remarkably  short  period  of  22  minutes. 

Two  Morgan  Engineering  Company's'  10-ton,  5- 
motor  revolving  slab  chargers,  having  a  span  of  55 
feet,  are  arranged  to  serve  the  six  heating  furnaces  in 
conjunction  with  an  electrically  operated  ingot  chariot 
arranged  on  the  centre  line  between  furnaces.  This 
ingot  chariot  and  all  24  furjiaces  door  hoists  are  re- 
motely controlled  from  a  pulpit  at  the  north  end  of 
furnace  building.  It  will  be  noted  that  all  heating 
furnaces  are  arranged  in  plain  view  of  the  mill  opera- 
tor— a  very  desirable  feature  from  the  standpoint  of 
operating  efficiency. 

The  mill  building  proper  is  80  feet  10  inches  by  250 
feet  in  plan,  and  houses  the  mill  motor  and  mill,  to-' 
gether  with  its  tilting  tables  and  auxiliaries,  operat- 
ing pulpit,  roll  shop,  roll  rack,  salt  bin  and  scale  pit. 
The  entire  building  is  commanded  by  a  Morgan  En- 
gineering Company's  6-motor  E.O.T.  crane  equipped 
with  50-ton  main  hoist  and  a  10-ton  auxiliary  hoist. 
A  brick  wall  separates  the  motor  room  from  the  mill 
proper.  This  wall  extends  from  fLoor  level  nearly  to 
the  crane  girders,  a  fireproofed  canvas  curtain  being 
arranged  to  close  the  opening  between  the  top  of  this 
wall  and  the  roof,  so  that  by  raising  this  curtain  the 
50-ton  crane  may  serve  the  motor  room.  It  will  be 
noted  that  standard  gauge  railway  tracks  are  arranged 
under  either  end  of  the  50-ton  crane  runway. 

Mill. — This  is  known  as  a  110  by  36-inch  three-hig-'h 
plate  mill  and  is  of  the  Lauth  type.  It  con- 
sists of  one  stand  of  rolls  served  by  tilting  tables 
and  is  driven  by  a  4,000  H.P.  82  R.P.M.  motor  through 
a  set  of  cut  herring-bone  pinions.  The  middle  pin- 
ion is  driven  by  the  motor  while  the  upper  and  lower 
pinions  are  connected  to  the  upper  and  lower  mill 
rolls  respectively,  through  leading  spindles  and  coup- 
ling boxes.  The  pinion  gear  reduction  is  about  10  to 
6,  so  that  the  mill  is  driven  at  about  49  R.P.M.  The 
top  and  bottom  rolls  are  36  inches  in  diameter  and 
the  middle  roll  is  24  inches  in  diameter;  the  length 
of  all  rolls  is  110  inches  between  necks,  and  the  hori- 
ozntal  distance  between  mill  housings  is  about  113  ins., 
thus  the  widest  .sheared  plate  that  it  is  commercially 


practical  to  produce  is  about  98  ins.  The  mill  screw 
drive  is  located  on  top  of  housings  and  consists  of 
two  100  II. P.  motors  connected  to  a  common  shaft  an<l 
driving  screws  through  a  worm  wheel  reduction.  These 
motors  are  electrically  connected  for  series-parallel 
operation.  The  front  and  back  tilting  tables  are  each 
about  30  feet  in  length  and  each  supports  21  live  rolls. 
Two  60  .P.  motors  drive  the  live  rolls  on  each  tilting 
table.  The  power  for  raising  and  lowering  the  tilting 
tables  is  supplied  by  two  150  H.P.  motors  acting 
through  a  gear  reduction  and  a  crank  motion.  The 
tables  are  balanced  by  a  closed  hydro-pneumatic  sys- 
tem acting  on  the  crank  motion  through  hydraulic 
cylinders  and  a  hydraulic  accumulator.  The  top  is 
hydraulically  balanced  while  the  middle  roll  is  me- 
chanically balanced  and  electrically  raised  and  lower- 
ed by  means  of  two  150  H.P.  motors. 

Main  Drive. — The  mill  motor  is  the  General  Electric 
Company's  Type  1—88  pole,  4,000  H.P.,  82  R.P.M.,  in- 
duction, 3-ph  ase,  60  cycle. —-foiMii  .\1.,  6,600  volts. 
The  flywheel  is  direct  coiiiuM'tcd.  mounted  br-- 
tween  its  own  bearings,  and  weighs  approximatelv 
155,000  lb.  This  flywheel  has  a  diameter  of  22  feet 
7  inches  while  thp  rotor  has  a  diameter  of  21  fe^et  4 
inches.  The  W.R.-  of  rotating  parts  is  approximatelv 
20,000,000  lbs.  The  total  weight  of  motor  and  flywheel 
is  about  659,000  lb.  The  maximum  running  torque  in 
lbs.  at  1-foot  radius  is  700,000. 

The  1,000-Kilow^att  motor  generator  set  is  [)rovided 
for  furnishing  direct  current  at  250  volts  for  all  other 
motors  used  for  the  mill  and  its^auxiliaries.  The  Gen- 
eral Electric  Co.  have  supplied  the  ejitire  electrical 
equipment. 

The  most  important  item,  perhaps,  in  the  building  of 
this  mill  was  the  construction  of  this  huge  motor, 
which  may  be  briefly  described  as  follows: — 

On  account  of  the  enormous  weight  involved,  it  was 
necessary  to  assemble  the  stator  frame,  rotor,  spider, 
press  in  the  shaft,  build  the  laminated  cores,  and  to 
Avind  both  stator  and  rotor,  after  the  motor  was  placed 
in  position  on  the  base.  The  stator  and  rotor  cores 
each  contain  over  60,000  laminated  .sheets  of  14  mills 
thickness;  these  sheets  -were  placed  in  position  one  at 
a  time  and  Avere  so  placed  as  to  break  joints,  thus  mak- 
ing, as  nearly  as  ])ossible,  a  solid  core.  The  cores  are 
26  inches  in  width,  thus  making  it  necessary  to  press 
several  times  during  construction  in  order  to  place  the 
proper  amount  of  sheets  in  each  core.  This  work  was 
accomplished  by  means  of  a  .special  pressing  outfit. 

The  stator  Avinding  is  Avhat  is  knoAvn  as  open  slot 
construction.  ICach  coil  is  a  complete  unit  in  itself 
and,  in  the'event  of  any  coil  being  injured,  it  can  readi- 
ly be  removed  and  another  .s'ubstituted.  Th?se  coils 
are  held  in  position  by  fibre  wedges,  driven  into 
grooves  in  the  top  of  the  coil  slots.  In  addition  to 
this,  the  projecting  ends  of  the  coils  are  tied  doAvn  to  a 
heavy  supporting  ring,  thus  doing  away  Avith  the 
chance  of  coil  vibration.  These  coils  Avere  tested  from 
time  to  time  as  they  Avere  placed  in  position,  to  make 
certain  that  they  Avere  in  perfect  condition.  The  test- 
ing Avas  nuule  Avith  double  voltage,  that  is  12.200  volts. 
After  the  soils  Avere  all  placed  in  position,  and  before 
the  three  phases  Avere  connected  together,  a  double 
voltage  test  Avas  made  betAveen  the  phases. 

The  rotor  Avinding  is  that  is  knoAv  n  as  the  semi-ojien 
slot  construction ;  the  Avinding  being  Tield  in  position 
by  Avedges  tightly  driven  under  the  projecting  parts  of 
the  slot  teeth  :  the  i)r()jectinir  ends  of  the  Avindings 
are  clamped  doAvn  to  sujiporting  flanges     This  is  ac- 
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eomplished  by  means  of  sectional  bands.  In  tin' 
event  of  a  damaged  coil,  these  bands  can  readily  be 
removed  and  a  new  coil  substituted.  These  coils  Avere 
also  tested  at  double  voltage. 

^  The  pressing  in  of  the  rotor  shaft  was  accomplished 
by  means  of  a  hydraulic  jack;  the  pressure  required 
was  370  tons.  The  shaft  is  20  inches  in  diameter,  and 
has  a  bearing  surface  50  inches  in  length. 

The  control  equipment  for  this  motor  consists  of  a 
master  controller  and  six  automatic  current  limit  ac- 
celerating points  and  one  plugging  point,  both  forward 
and  reverse,  six  of  which  may  be  hand-controlled  from 
the  master  controller."  In  case  of  failure  of  voltage 
while  running,  the  master  controller  must  be  returned 
to  the  off  position  before  the  equipment  can  again 
be  started.  Sufficient  resistance  is  connected  in  the 
slip  ring  circuit,  to  give  approximately  15  per  cent  slip 
at  full  load. 

The  flywheel  consists  of  two  sections  of  hub  and 
spider  and  four  sections  of  rim.  The  total  weight  of 
the  flywheel  rim  is  120,000  lb.,  and  the  total  weight 
of  the  motor  and  flywheel  is  659,000  lb.  The  peak 
loads  of  the  motor  are  absorbed  by  the  120,000  lb.  fly- 
wheel rim. 

The  motor  is  built  to  Avithstand  an  overload  of  125 
per  cent  for  two  hours  and  a  momentary  overload  of 
250  per  cent.  The  installation  of  the  motor  and  its 
auxiliary  equipment  was  carried  out  under  the  super- 
vision of  the  General  Electric  Company's  engineering 
construction  staff. 

During  the  test,  when  this  motor  was  first  started, 
after  shutting  off  the  current,  the  motor  drifted  for 
an  hour  and  forty-five  minutes,  which  was  good  evid- 
ence of  the  splendid  balance  and  alignment  which  had 
been. attained  by  the  erecting  engineers. 

The  hot-bed  building,  about  100  feet  wide  and  560 
feet  long,  is  equipped  Avith  a  crane  runway  over  its 
entire  length  for  a  Morgan  Engineering  Company's 
10-ton,  3-motor,  E.O.T.  crane.  A  standard  gauge  rail- 
way track  is  arranged  to  enter  this  building  under- 
neath the  crane  runway.  Plate  mill  machinery  housed 
by  this  building  consists  of  the  runout  tables,  plate 
leveller,  hot  bed  chain  conveyor,  inspection  turn-up, 
layout  chain  conveyor,  and  rotary  shears  and  tables. 

The  shear  building  is  300  feet  by  250  feet  in  plan 
and  is  equipped  for  its  entire  length  with  three  96  ft. 
6  in.  crane  runways,  each  supporting  a  Morgan  Engin- 
eering Company's  10-ton,  5-motor,  double  trolley,  E.O. 
T.  crane.  This  building  houses  the  108  by  14-inc)i 
cross-cut  .shears,  156  by  14-inch  trimming  shears,  114 
hy  24-ineh  trimming  shears,  5  scrap  shears  and  2  10- 


ton  dial  scales.  The  castor  bed  is  arranged  for  the 
easy  handling  of  plates  from  all  shears  to  the  scales. 
They  are  also  excellent  track  facilities  for  shipping, 
as  well  as  extensive  plate  storage  space,  which  is  so 
necessary'  for  the  economical  operation  of  plate  mills. 

All  machinery  for  the  plate  mill,  except  the  144-ineh 
shear,  Avas  furnished  by  the  United  Engineering  & 
Foundry  Company,  of  Pittsburgh,  Pa.  The  144  by 
24-inch  shear  Avas  furnished  by  the  Morgan  Engin- 
eering Company,  of  Alliance,  Ohio.  All  cranes  and 
mill  machinery  are  motor-driven, Avith  General  Electric 
Company's  230  volt  equipment.  Auxiliary  apparatus, 
such  as  shear  plate  grinder,  test  piece  milling  machine, 
air  compressor,  hj'draulic  pump,  etc.,  are  also  motor 
driven. 

The  supply  of  fresh  Avater  required  for  this  mill 
amounts  to  about  1,500,000  imperial  gallons  per  24 
hours.  The  cooling  Avater  for  the  heating  furnaces  is 
returned  to  a  cooling  pond  and  re-circulated,  while 
the  cooling  Avater  for  the  mill,  which  is  contaminated 
Avith  mill  scale,  grease  and  salt,  is  run  into  the  seAver. 

PoAver  for  the  operation  of  the  plate  mill  is  supplied 
by  a  G.  E.  5,000-K.W.  tm-bo  generating  unit  in  the 
company's  ncAV  No.  3  poAver  house  (erected  at  a  cost 
of  .$1,000,000)  and  is  transmitted  about  a  mile  at  6,- 
600  volts. 

Extensions  to  the  open  hearth  building  were  nec- 
essary, in  order  to  provide  room  for  bottom  casting 
the  slab  ingots  as  required  for  plate  mill  consumption. 
This  auxiliary  feature  of  the  main  installation  involved 
the  expenditure  of  approximately  $600, OOo  and,  Avith- 
out  considering  the  necessary  extension  to  the  electric- 
al poAver  plant  facilities,  brings  the  total  cost  of  the 
plate  mill  to  $5,000,000. 

The  AA'ork  Avas  entirely  supervised  by  the  Steel  Com- 
pany's engineering  and  construction  departments,  and 
the  erection  of  all  buildings  and  machinery,  with  the 
exception  of  the  structural  steel  and  the  main  motor, 
Avas  carried  out  by  the  company's  engineering  and 
construction  forces.  It  is  a  remarkable  fact  that,  of 
nearly  4,000  bolts  in  the  machinery  and  building 
foundations,  not  one  had  to  be  changed ;  this  testifies 
to  the  accuracy  with  Avhich  the  draAvings  Avere  pre- 
pared and  the  Avork  executed.  The  entire  project  re- 
presents the  latest  practice  in  the  manufacture  of  steel 
plates,  and  aside  from  the  fact  that  it  is  a  most  cre- 
ditable extension  to  the  steel  plant  of  the  Dominion 
Iron  and  Steel  Company,  Limited,  it  cannot  but  be  a 
most  valuable  addition  to  the  manufacturing  Avealtb 
of  Canada. 


FIG.  .3. 
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Meeting  of  the  American  Electro-Cliemical  Society, 
Boston,  Mass.,  April  8-10,  1920 


Symposium  on  Electrically  Produced  Alloys. 

The  37th  annual  Meeting  of  the  American  Electro- 
chemical Society  devoted  much  attention  to  the  use 
of  electric  furnaces  both  in  ferrous  and  non-ferrous 
metallurgy. 

The  sessions  of  Friday  and  Saturday  the  9th  and 
10th  April  were  held  jointly  witli  the  American  In- 
stitute of  Electrical  Engineers,  and  were  very  largely 
devoted  to  consideration  of  the  use  of  the  electric 
furnace  in  the  production  of  ferro-alloys,  and  the 
problems  of  electrical  supply  for  the  growing  and 
exacting  requiremtnts  of  increasing  numbers  of  elec- 
tric furnaces. 

Fundamental  Problems  of  Alloy  Research. 

On  Friday  morning,  with  President  W.  D.  Ban- 
croft of  the  Electrochemical  Society  in  the  chair,  Mr. 
H.  E.  Howe's  paper  with  the  foregoing  title  was  sum- 
marised bv  the  Secretary.  Mr.  Howe  represented  the 
work  of  the  Alloys  Research  Association  of  the  Na- 
tional Research  Council  of  the  United  States,  and 
pointed  out  the  large  number  of  fundamental  investi- 
gations which  shoiald  be  undertaken  to  enlarge  our 
knowledge  of  metallic  alloys.  The  Allo,ys  Research 
Association  would  at  first  .supply  needed  information, 
where  it  alread.y  exists,  and  later  would  endeavour  to 
incite  laboratories  to  undertake  the  determination  of 
the  long  list  of  unknown  but  necessary  data  which  the 
paper  outlines. 

Mr.  R.  J.  Anderson  read  a  paper  on  "Recent  De- 
velopments i)i  the  Ferro-Alloy  Industry,"  which  was 
published  in  abstracted  form  in  our  April  issue. 

Mr.  C.  B.  Gibson  dealt  with  the  "Manufacture  of 
Ferro-Allo.ys  in  the  Electric  Furnace"  from  the  stand- 
point of  tlie  practical  operator.  Among  other  matters 
he  stated  that  of  the  more  recent  developments  in  elec- 
tric furnace  equipment,  "undoubtedly  the  greatest  im- 
provements have  been  in  those  devices  for  automatic- 
ally controlling  the  current  input  to  furnaces  by  a 
movement  of  the  electrodes." 

Canadian  Competition  in  Ferro  Alloys. 

In  the  discussion  that  followed  this  group  of  papers, 
one  speaker  remarked  that  there  appeared  to  be  some 
fear  of  outside  competition  with  makers  of  ferro- 
alloys in  the  United  States,  and  enquired  what  coun- 
try was  to  be  regarded  as  a  dangerous  competitor.  It 
certainly  was  not  Europe,  which  would  have  suffi- 
cient to  do  to  supply  its  own  needs.  This  speaker 
thought  Canadian  competition  was  most  effective,  and 
mentioned  that  ferro-silicon  was  being  produced  in 
Canada  at  a  figure  which  United  States  manufactur- 
ers could  not  excel. 

Oxygen  Enrichment  of  Blast-Furnace  Air. 

Dr.  Richards  suggested  that  the  bhist-furnace  with 
oxygen  enrichment  of  the  blast  was  now  a  possibility 
because  of  the  improved  methods  of  making  oxygen 
in  large  quantities,  in  which  case  the  blast-furnace 
would  be  a  competitor  of  the  electric  furnace  in  alloy 
manufacture,  as  it  would  be  possible  to  deal  with  high 
silicon  metal  in  the  blast-furnace.  Mr.  Cottrell  was 
very  enthusiastic,  said  Dr.  Richards,  about  the  possi- 
bility of  supplying  oxygen  of  a  richness  extending  to 
the  use  of  pure  oxygen.  With  enriched  air  it  might 
be  possible  to  deal  in  the  blast-furnace  with  up  to  30 
per  cent  or  possibly  50  per  cent  silicon. 


Peruvian  Vanadium. 

Dr.  Saklatwalla  read  a  paper  on  the  "Development 
of  Ferro-Vanadian  Metallurgy," 

Dr.  Saklatwalla  said  vanadium  in  metallic  form  was 
scarce,  and  the  known  available  supply  did  not  supply 
one-tenth  of  the  demand.  The  only  deposit  known  was 
in  the  Peruvian  Andes.  (For  description  of  this  de- 
posit see  chapter  on  the  Mina.sragra  Vanadium  Mine, 
page  487,  of  Miller  and  Singewald's  "Mineral  De- 
posits of  South  America.")  Dr.  Saklatwalla  was  sub- 
jected to  a  fire  of  questions,  ranging  from  the  avail- 
able supply  of  vanadium  to  the  effect  of  influenza 
on  Peruvian  llamas. 

Asked  whether  in  consideration  of  the  altitude  of 
the  Peruvian  deposit,  the  physical  and  transportation 
difficulties,  he  thought  sufficient  vanadium  could  be 
furnished  to  supply  the  demands  of  the  alloy  indus- 
try, he  said  the  deposit  was  found  at  17,000  feet  above 
sea-level,  and  was  the  highest  point  at  which  human 
industry  was  carried  on,  and  that  llama.s  were  becom- 
ing exterminated  in  all  South  American  countries.  A 
concentration  plant  was  proposed  at  the  mine  site  to 
lessen  bulk  of  tran.sport,  and  a  railroad  was  also  be- 
ing built.  With  these  increa.sed  facilities  he  thought 
the  future  of  the  vanadium  suppl.y  was  very  bright. 
The  construction  of  the  improvements  might  take  two 
years. 

Dr.  Richards  thought  from  a  consideration  of  the 
history  of  other"*  metals  of  rare  occurrence,  particu- 
larly the  case  of  tungsten,  that  it  might  be  expected 
that  other  deposits  of  vanadium  would  be  found. 

Mr.  Norris,  of  the  Vanadium  Steel  Corporation,  said 
he  would  like  to  allay  any  fears  as  to  the  future 
supply  of  vanadium.  By  August  a  railroad  should  be 
in  operation  at  the  mine,  and  by  that  time,  judging 
from  the  present  demand,  his  company  expected  to  be 
able  to  fill  all  orders.  As  to  increased  price,  Mr.  Nor- 
ris said  his  company  had  not  increased  the  price  un- 
duly, and  not  anything  like  the  increase  in  the  price 
of  tungsten.  During  the  war  the  old  American  Van- 
adium Corporation  maintained  a  low  price  on  vana- 
dium, but  when  the  war  closed  the  price  was  ad- 
vanced, but  not  proportionately  as  much  as  the  prices 
of  other  materials.  The  present  price  was  $6.25  per 
lb.,  and  the  speaker  defied  anyone  to  quote  a  material 
used  in  the  steel  industry  that  had  not  advanced  in 
greater  proportion.  The  silicon  content  of  vanadium 
iiad  been  higher,  but  this  was  a  result  of  putting  out 
the  metal  as  rapidly  as  possible.  The  mining  me- 
thods pursued  at  the  mine  had  been  those  common  to 
South  America  and  comparatively  crude.  A  slide  had 
covered  the  best  workings,  and  it  had  taken  a  year 
to  clear  away.  Silicon  was  not  objectionable,  except 
in  one  instance,  namely  in  the  crucible  process.  "In 
the  electric  furnace  it  was  entirely  possible  to  main- 
tain a  low  percentage  of  silicon  in  the  steel,  but  in  the 
crucible  process  it  was  not  possible  to  slag  off  the 
silicon. 

Stellite. 

Mr.  Elwood  Haynes,  the  inventor  of  the  cobalt- 
chromium-tungsten  alloy  known  as  "Stellite,"  read  a 
paper  describing  his  initial  experiments,  which  is  re- 
published in  this  issue.  Mr.  Haynes'  product  is  very 
interesting  to  Canadians,  as  it  was  the  discovery  of 
large  quantities  of  cobalt  ore  in  Northern  Ontario  that 
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made  the  necessary  quantity  of  cobalt  oxide  available 
at  moderate  prices. 

Professor  Richards  mentioned  that  the  electric  fur- 
nace was  being  used  in  England  for  the  melting  of 
armor-plate  scrap  in  order  to  save  the  chromium  eon- 
tent. 

Papers  on  "Nickel-chromium  and  Other  Alloys," 
by  R.  M.  Major;  on  "Ferro-Manganese"  by  E.  S. 
Bardwell,  and  on  "The  Manufacture  of  High-Speed 
Steel  in  the  Electric  Furnace"  by  Ray  0,  McKenna, 
were  presented  as  a  group. 

In  regard  to  nickel-chromium  alloys,  Mr.  Major  said 
these  could  not  be  hardened  by  any  heat  treatment, 
but  could  be  hardened  by  cold  working.  In  answer  to 
a  question  as  to  whether  tests  had  been  made  of  the 
wear  of  nickel-chromium  steel  upon  the  same  material 
at  temperatures  of  800  degrees  C,  it  was  stated  that 
no  tests  had  been  conducted  under  these  conditions, 
but  it  was  hoped  shortly  to  make  them. 

Mr.  McKenna  emphasised  the  necessity  for  purity 
of  the  base  metals  used  in  the  electric  furnace  as  being 
equally  as  great  as  in  the  crucible  process. 

Mr.  Alcan  Hirsch  described  the  production  of  ferro- 
eerium  and  samples  of  the  alloy  were  shown,  together 
with  specimens  of  the  lighters  for  oxy-acetylene  uses, 
and  as  a  substitute  for  matches.  A  special  flaming 
variety  is  made  for  use  in  miners  safety  lamps  witli 
internal  ignition.  Some  possibilitiy  was  suggested  of 
the  use  of  ferro-cerium  as  a  deoxidiser  and  sctivenger 
in  steels,  but  so  far  no  really  serious  uses  of  this 
nature  have  been  attempted. 

Papers  were  presented  by  T.  D.  Yensen,  Research 
Metallurgist  of  the  "Westinghouse  Company  on  the 
"Magnetic  and  Electric  Properties  of  Iron-Nickel  Al- 
loys," and  by  M.  A.  Hunter  and  J.  W.  Bacon  on 
"Some  Electrical  Properties  of  Titanium  Alloys." 

The  session  was  adjourned  for  lunch,  and  in  the  af- 
ternoon the  members,  by  the  courtesy  of  the  General 
Electric  Company,  were  shown  over  the  Lynn  Works, 
transportation  being  furnished  by  the  General  Electric 
Company. 


A  TYPICAL  GENERAL  ELECTRIC  UNIT. 
A  4,000  h.p.,  82  r.p.m..  6.600  v.   Motor  driving  110//  Plate  MiU 
at  Fairfield  Works  of  Tennessee  Coal,  Iron  &  Ry.  Co.  A 
duplicate  of  the  motor  supplied  to  the  Dominion  Steel  Co. 
at  Sydney. 


The  Lynn  Plant  Visit. 

This  visit  was  one  of  the  most  enjoyable  features  of 
the  meeting.  Particularly  impressive  was  the  atten- 
tion paid  at  Lynn  to  the  welfare  and  comfort  of  the 
workpeople.  The  provision  of  dance  floors  and  pianos 
at  numerous  points  within  the  factory  buildings  en- 
ables an  enjoyable  break  in  the  work-hours  following 
the  noon  and  midnight  lunch-hours.  If  the  appear- 
ance of  the  employees  particularly  the  female  em- 
ployees, is  any  guide,  the  General  Electric  Company 
is  being  well  repaid  for  its  recreational  and  social  work 
by  the  health  and  happiness  of  its  employees,  who  nor- 
mally, at  the  Lynn  plant,  number  from  12,000  to  14,- 
000  persons. 

Visitors  were  also  given  an  opportunity  to  look 
over  the  schools  and  training  rooms  where  appren- 
tices are  trained,  the  General  Electric  Company's  ar- 
rangements being  those  of  a  vocational  school  of  the 
best  type,  which  not  only  teaches  young  men  but  pays 
them  wages  while  training. 

The  time  at  the  disposal  of  the  members  was  not 
sufficient  to  allow  them  to  make  as  leisurely  an  in- 
spection of  the  huge  plant  as  is  necessary  for  its  full 
comprehension,  but  every  thanks  is  due  to  the  General 
Electric  Company  for  the  courtesy  of  the  guides,  and 
the  general  excellence  of  the  arrangements  made  for 
the  visit. 

Evening  Session,  Friday  9th, 

Following  an  informal  dinner  of  the  American  In- 
stitute of  Electrical  Engineers,  in  which  the  members 
of  the  Electro-chemical  Society  took  part,  an  evening 
session  was  held,  the  chief  feature  of  which  was  a 
symposium   on   power   for  electro-chemical  purposes. 

"Ironing  Day"  in  Ontario. 

Mr.  John  L.  Harper  spoke  on  the  availablity  of 
power  for  electro-chemical  purposes.  He  stated  that 
at  Niagara  Falls  approximately  .500,000  kilowatts  was 
developed  out  of  a  total  of  possibly  5,000,000  kw.,  but 
only  a  portion  of  this  could  be  adapted  to  industrial 
uses  of  continuous  character.  Dr.  Fitzgerald  said  he 
was  credibly  informed  that  the  Hydro-Electric  plants 
in  Ontario  noticed  a  distinct  peak  on  Tuesdays  owing 
to  it  being  ' '  ironing  day. ' '  He  suggested  that  power 
should  not  be  frittered  away,  but  that  in  its  use  due 
regard  sliould  be  had  to  the  necessity  of  reserving 
power  for  electro-chemical  industries  of  a  continuous 
character  and  of  national  importance. 

Mr.  E.  A.  Wilcox  dealt  with  the  electric  furnace 
from  the  standpoint  of  the  Central  Station.  He  sug- 
gested consideration  of  the  greater  use  of  off-peak 
power  in  foundries,  if  it  should  be  possible  to  get  men 
to  work  at  night.  He  also  referred  to  the  advantages 
of  the  use  of  off-peak  power  at  night  in  electric  fur- 
naces for  casting  ingots  to  be  used  in  rolling  mills. 

Mr.  IT.  L.  Hess,  of  the  Hess  Steel  Corporation  of 
Baltimore  read  a  paper  on  "The  Electric  Furnace  and 
the  Central  Station."  He  recalled  the  great  indig- 
nation among  the  population  of  one  small  town  where 
furnaces  of  an  earlier  type  were  operated  when  the 
wildly  fluctuating  load  shut  down  the  moving-picture 
houses.  Many  unfortunate  experiences  in  the  past 
were  caused  by  heavy  fluctuations  in  current  use. 
Some  installations  were  made  on  small  power  com- 
panies lines,  with  disastrous  effects.  The  new  designs 
of  3-phase  arc  furnaces  and  proper  regulating  control 
equipment  had  much  improved  matters. 

Mr.  Hess  said  that  for  the  production  of  steel  of 
high  grade  the  use  of  raw  materials  of  the  purest 
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cliaractcr  was  desirable,  and  that  practice  which  most 
nearly  resembles  crucible  ])ractice  and  crucible  condi- 
tions will  in  the  electric  furnace  give  the  best  results, 
and  neolect  to  observe  this  rule  had  led  to  some  dis- 
ap]K)intins  results  and  a  bad  name  for  the  electric 
fni'iiacc  unnecessarily. 

Electric  Furnace  Has  Come  to  Stay. 

Tlie  s])eai<cr  said  he  believed  the  electric  furnace  for 
steel-makinp;  had  come  to  stay,  and  that  It  will  be- 
come more  and  more  necessary  for  the  central  station 
to  figure  upon  the  characteristics  of  operation  pecu- 
liar to  this  type  of  furnace,  and  decide  as  to  the  desir- 
ability of  the  load. 

Mr.  Wallace  G.  Berlin  read  a  paper  dealing  with 
the  power  problem  from  the  standpoints  of  the  fu!'- 
nace  operator.  lie  advocated  the  use  of  furnaces  of 
comparatively  small  capacity  operated  at  high  speed. 

Mr.  Augustus  C.  Smith  dealt  witli  the  problems  pre- 
sented to  the  electric  companies  sujiplying  current  for 
electric  furnaces  from  a  central  station,  and  showed 
how  much  could  be  done  to  avoid  surges  on  the  line 
by  careful  handling  during  the  melting-down  period. 
Unless  furnace  men  can  be  trained  to  handle  the  fur- 
naces carefully  during  this  operation,  electric  power 
companies  nuist  limit  the  number  of  furnaces  on  their 
supply  systems  because  of  the  abnormal  momentary 
peak  loads.  Co-operation  by  the  furnace  operator 
with  the  power  companies  was  asked. 

A  paper  by  J.  W.  Beckman,  which  is  published  in 
this  issue,  deals  with  the  developments  of  hydro-electric 
power  in  Scandinavia,  and  draw  analogies  and  les- 
sons for  the  United  States  which  are  pro})ably  still 
more  applicable  to  Canada,  a  country  that  in  many 
respects  resembles  Scandinavia,  but  more  particularly 
in  the  possession  of  water-powers,  and  iron  ores  of 
high  iron  content  situated  in  places  where  coal  and 
coke  are  dear  or  unobtainable,  and  wood  is  equally 
scarce. 

Saturday  Meeting.    Harvard  University. 

The  morning  session  of  Saturday  was  held  in  the 
New  Lecture  Jlall  at  Harvard  University,  with  Dr. 
Bancroft  in  the  chair. 

The  Soderberg  Self-Baking  Continuous  Electrode. 

Dr.  Richards,  the  Secretary,  summarized  a  paper  by 
himself  describing  the  Soderberg  Self-Baking  Continu- 
ous Electrode,  which  he  had  seen  in  operation  in  Nor- 
way. This  electrode  was  34  inches  in  diameter.  The 
principle  embodied  the  idea  of  feeding  continuously 
unbaked  eh'ctrode  mixture  to  the  furnace,  the  mass 
being  baked  by  the  heat  of  the  furnace,  the  operation 
being  practically  continuous  during  the  life  of  the 
furnace.  The  electrode  used  up  slowly.  Once  a  week 
a  new  casing  was  needed  at  the  cold  end,  and  the  elec- 
trode only  needed  to  be  lifted  two  or  three  times  a 
week.  About  half  the  cost  of  the  ordinary  form  of 
electrode  was  claimed  to  be  .saved.  A  number  of  Euro- 
pean firms  were  adopting  the  method.  At  Anniston, 
Alabama,  the  self-baking  continuous  electrode  was  be- 
ing introduced  in  three  furnaces  of  the  Southern  Man- 
ganese Carbon  Company,  and  were  expected  to  be  in 
operation  next  month.  The  company  was  willing  to 
allow  anyone  interested  to  see  the  electrodes  in  opera- 
tion. Dr.  Richards  said  that  no  smoke  or  fumes  were 
emitted  from  the  baking  electrode. 

The  paper  by  C.  A.  Keller,  of  Livet,  France,  de- 
scribing the  manufacture  of  synthetic  cast  iron  — 
which  was  published  in  the  March  issue  of  "Iron  and 
Steel" — was  taken  as  read.     It  was  suggested  that 


written  discwssicm  of  this  paj)er  should  l)e  a.sked  from 
Mr.  TurnbuII,  of  Hamilton,  Ont.,  who  had  done  a 
great  deal  of  melting  .scrap  in  the  electric  furnace 
during  the  war. 

Brass  Melting  Furnaces. 

The  discussion  on  various  types  of  brass-melting 
furnaces,  wliich  was  taken  part  in  by  representatives 
of  a  mimber  of  well-knoAvn  ele(!tric  furnaces,  was  very 
animated,  and  followed  a  paj)er  by  II.  M.  St.  John  on 
the  "Evolution  of  the  Electric  Brass  Fnniace. The 
concensus  wa-  that  there  was  no  "best""  brass  fur- 
nace. Theic  were  furnaces  on  the  market  adapted  to 
each  set  of  conditions  met  with  in  bra.ss  and  bronze 
manufacture,  but  no  general  "cure-all." 

A  general  review  of  the  position  of  the  electric  fur- 
nace in  iron  and  steel  metallurgy  was  given  by  Lewis 
B.  Lindemutli,  which,  after  making  careful  compari- 
son between  tlie  four  accepted  methods  of  steel-mak- 
ing namely,  the  Be.s.semer,  open-hearth,  crucible  and 
electric  processes,  suggested  that  when  properly  in- 
stalled and  operated,  the  electric  furnace  is  metallur- 
gically  the  best  steel-making  apparatus,  and  economic- 
ally cheai)est. 

Dr.  Richards  suggested  further  that  the  treatment 
of  already  melted  steel  (instead  of  cold  melts)  was 
the  great  future  work  of  the  electric  furnace.  He  be- 
lieved that  the  time  had  come  when  the  electric  fur- 
nace would  be  a  part  of  the  ordinary  equipment  of 
every  steel  works. 

Electric  Arc  Melting  Furnace  and  the  Central  Station 
Electric  Company. 

"The  Electric  Arc  Melting  Furnace  and  the  Cen- 
ti'al  Station  Electric  Company"  was  the  title  of  the 
next  paper,  presented  by  Augustus  C  Smith,  of  the 
Buffalo  General  Electric  Co.  Tests  on  arc  furnaces 
with  an  Esterline  graphic  meter  were  made  and  very 
accurate  records  of  the  characteristic  use  of  electrical 
energy  were  secured.  Photographic  copies  of  these 
graphic  records  were  shown.  Many  of  these  reveal 
great  surges  which  cause  serious  disturbances  in  the 
central  station's  lines.  Mr.  Smith  pointed  out.  how- 
ever, that  with  a  certain  amount  of  care  in  the  opera- 
tion of  the  electric  furnace  the  surges  can  be  prac- 
tically eliminated. 

In  discussing  Mr.  Smith's  paper  Mr.  Coe  felt  cer- 
tain that  abnormally  large  surges  could  easily  be  elim- 
inated by  introducing  automatic  reactors  into  the  cir- 
cuit. Mr.  Noyes  outlined  the  very  efficient  system  of 
the  Detroit  Edison  Co.  in  supplying  power  to  various 
electric  foundries.  Small  substations  are  located  at  or 
near  the  electric  foundry,  and  these  substations  are 
fed  by  23,000-volt  feeders,  entirely  separate  from  the 
lighting  circuits. 

The  New  Laboratory  at  Harvard. 

After  a  lunch  at  the  Harvard  Union  the  members 
were  taken  through  the  new  laboratories  at  the  invi- 
tation of  Professor  Richards,  who  explained  briefly 
the  especial  features  of  the  Laboratory,  and  the  pre- 
cautions that  had  been  taken  to  fit  the  rooms  for  re- 
search work,  which-  included  thermostatic  regulation 
of  all  the  rooms,  double-paned  windows  and  other  new 
features. 

After  lunch  the  members  of  the  Electrochemical 
Society  were  invited  to  visit  the  plant  of  the  Huff 
Electrostatic  Separator  Company.  A  description  of 
the  patented  i)rocess  of  this  company  is  given  elsewhere 
in  this  issue. 
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Labor  Turnover  of  Industrial  Plants,  and  What  Steps 
Can  Be  Taken  To  Minimize  It/ 

By  A.  W.  MACDONALD,  Welfare  Superintendent  Dominion  Steel  Corporation. 


It  is.  only  within  the  past  few  years  that  the  ques- 
tion of  this  factor  in  the  labor  problem  has  received 
very  much  attention  from  executives.  - 

When  it  is  realized  that  labor  cost  is  by  far  greater 
than  material  cost  in  producing,  it  behooves  compan- 
ies employing  large  numbers  of  men  to  devise  ways 
and  means  of  reducing  the  turnover  of  labor  on  their 
plants  to  the  lowest  figure  possible. 

It  has  to  be  admitted  that  the  putting  to  work  of 
new  men  is  one  of  the  most  important  causes  of  a 
high  accident  rate. 

Comparatively  few  employers  have  realized  that  for 
every  man  on  their  pay-roll  they  are  probably  hiring 
at  least  one  new  man  every  year.  This  shows  a  labor 
turnover  of  100  per  cent  and  should  be  a  sufficint 
argument  to  cause  any  employer  to  study  the  reason 
for  his  works  labor  turnover.  Any  manager  or  sup- 
erintendent of  an  industrial  plant  or  other  works 
employing  large  numbers  of  men,  who  is  still  of  the 
opinion  that  the  methods  that  obtained  ten  years  or 
more  ago  are  good  enough  to-day,  as  far  as  the  hir- 
ing and  discharging  of  workmen  is  concerned,  is  mak- 
ing a  mistake  that  is  costing  his  company  dearly. 

It  might  be  well  to  give  some  consideration  to  what 
it  costs  a  company  to  make  a  new  employee  efficient, 
that  is  to  bring  him  from  the  stage  of  a  "green  man" 
to  that  of  being  a  productive  workman. 

Some  of  the  sources  of  this  cost  are : 

(a)  The  difference  between  a  standard  day's  work 
and  that  which  a  new  man  does  while  getting  used 
to  the  job. 

(b)  The  extra  supervision  required  by  a  green  man. 
(e)  Interference  with  the  work  of  other  men. 

(d)  Accidents  caused  by  green  men. 

Various  execiitives  have  computed  the  total  amount 
of  the  costs  according  to  their  own  conditions,  and 
the  results  range  from  $25.00  to  $100.00  per  man  as 
the  cost  to  a  company  of  bringing  a  green  man  up  to 
the  stage  of  a  productive  workman. 

It  is  evident  therefore  that  the  cost  of  replacing 
workmen  is  enormous  and  the  necessity  of  taking  dras- 
tic measures  to  prevent  labor  turnover  is  of  first  im- 
portance. 

Of  course  to  get  rid  of  an  employee  is  far  easier 
than  to  help  him  "make  good"  and  to  let  him  go 
less  troublesome  than  to  find  out  in  advance  any  con- 
dition of  dissatisfaction  and  to  attempt  to  remedy  it. 

One  of  the  chief  reasons  why  this  matter  has  re- 
ceived so  little  attention  from  companies  in  the  past 
is  that  they  have  no  records  to  show  what  their  labor 
turnover  was,  and  therefore  they  did  not  know  what 
it  was  costing  them. 

In  the  last  analysis  this  hiring  of  men  to  replace 
men  who  have  left  the  employ  or,  in  other  words 
labor  turnover,  is  simply  wasting  labor,  particularly 
at  this  time  when  men  are  scarce  and  most  companies 
have  already  passed  from  the  position  of  buying  labor 
to  selling  employment,  and  it  is  clearly  a  matter  of 
sound  business  for  industrial  organizations  to  hold 
out  inducements  for  capable  men  to  enter  their  em- 


*  A  paper  read  before  the  Mining  Society  of  Nova 
Scotia  at  the  Annual  Meeting,  Glace  Bay,  N.S.,  May 
4th  and  5th,  1920. 


ploy,  and  to  fully  develop  the  capabilities  of  those 
they  get. 

The  only  reason  why  a  company  engages  in  busi- 
ness is  to  make  profits,  and  any  activity  of  the  com- 
pany that  does  not  tend  toward  that  end  is  poor 
business. 

Large  companies  developed  slowly  from  the  primi- 
tive stage  of  industry  in  which  each  employer  was  his 
own  foreman,  and  the  tradition  has  been  handed  down 
that  in  order  to  preserve  discipline  the  foreman  must 
be  able  to  hire  and  discharge  his  own  men. 

It  has  been  pointed  out  in  a  foregoing  paragraph 
that  the  labor  cost  of  production  is  very  much  in  ex- 
cess of  the  material  cost,  probably  in  some  instances 
two  and  one-half  or  three  times  as  much,  and  we  find 
that  every  company  purchases  its  material  through  a 
well-organized  purchasing  department,  while  in  the 
majority  of  cases  its  labor  supply  is  picked  up  hap- 
hazard. More  attention  is  certainly  paid  to  the  pur- 
chasing of  material  and  the  designing  of  equipment 
than  to  the  selection  of  workmen. 

This  in  no  small  measure  contributes  to  unrest  and 
dissatisfaction  among  workmen,  and  consequently  is  a 
dominant  factor  in  labor  turnover. 

Work  of  all  kinds  can  be  analysed  to  determine  the 
qualifications  necessary  for  its  performance,  and  in 
some  places  efforts  are  being  made  by  executives  along 
the  line  of  selecting  and  training  workmen,  and  the 
time  is  not  far  off  when  this  will  be  a  regular  part  of  in- 
dustrial aetivitiy.  The  majority  of  men  are  neither 
lazy  nor  unwilling  to  work.*  The  trouble  is  that  they 
are  picked  up  without  any  effort  at  selection  and 
placed  at  work  for  which  they  are  unfitted. 

The  question  of  hiring  and  discharging  workmen,  on 
which  alone  rests  the  labor  turnover  of  a  plant,  may 
be  placed  under  two  headings : 

(1)  Hiring  and  discharging  by  foremen. 

(2)  Hiring  and  discharging  through  a  properly  or- 
ganized Employment  Department. 

In  the  first  place  hiring  by  the  foremen  frequently 
leads  to  practices  that  are  detrimental  to  all  con- 
cerned. It  very  often  leads  to  the  building  up  of 
racial  and  other  cliques  in  a  department  that  will 
cause  trouble  later.  This  is  inevitable,  as  the  only 
source  of  labor  supply  that  is  open  to  a  foreman  is 
through  his  relatives  and  friends  and  the  friends  of 
the  men  in  his  gang. 

The  only  basis  of  judgment  the  foreman  has  in  in- 
terviewing an  applicant  for  work  is  the  impression 
the  man  makes  on  him  at  the  time.  If  the  applicant 
is  unlmown  to  him  personally  he  cannot  tell  anything 
at  all  about  his  ability,  and  he  has  not  the  time  or 
means  at  his  disposal  to  make  the  enquiry  necessary 
to  even  approximately  determine  the  fitness  of  the 
man  for  the  work  that  has  to  be  performed. 

We  can  now  consider  the  centralized  hiring  of  em- 
ployeees  through  an  employment  department. 

One  of  the  objections  to  this  method  was  that  it 
interfered  with  the  authority  of  the  foremen  and 
superintendents.  As  a  matter  of  fact  it  does  nothing 
of  the  sort.  It  does  not  mean  that  they  cannot  dis- 
pense with  the  services  of  any  man  who  is  not  doing 
his  work  in  an  efficient  way.  Instead  of  the  faulty 
workman   being   discharged   from   the   plant   to  the 
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street,  he  is  sent  back  to  the  employment  office,  where 
a  further  effort  will  be  made  to  have  him  placed  on 
a  job  where  lie  will  fit.  It  is  evident  that  althonf?li 
a  workman  may  not  suit  one  job  he  may  do  alrij^lit 
on  another  one.  If  after  a  reasonable  number  of  trials 
have  been  made,  the  man  persists  in  being  "no  good" 
he  should  be  discharged.  In  a  modern  organization 
no  man  should  be  allowed  to  leave  the  service  without 
a  searching  enquiry  into  his  reasons  for  doing  so. 
These  interviews  with  men  who  are  leaving  the  em- 
ploy frequently  reveal  objectionable  conditions  that  in 
many  cases  can  be  ea.sily  remedied,  and  that  are  ac- 
tually a  disadvantage  to  the  company  as  well  as  to 
the  workman.  The  modern  employment  bureau  is  the 
only  agency  that  is  equipped  to  "handle  the  problem 
of  distingui.shing  between  the  man  who  is  no  good  and 
the  man  who  is  wrongly  placed. 

Certain  things  are  essential  to  successful  centralized 
hiring  of  workmen.  In  the  first  place  the  employ- 
ment manager  should  be  personally  familiar  with  the 
various  works  for  which  he  has  to  secure  workmen.  He 
should  have  notice  as  far  as  possible  in  advance  of  the 
number  and  class  of  men  required,  so  he  can  provide 
them  when  needed.  He  should  have  sufficient  assist- 
ant so  that  his  time  will  not  be  used  up  doing  work 
that  can  be  equally  as  well  done  by  an  ordinary  clerk. 
He  should  have  the  standing  and  "the  authority  in  the 
organization  that  will  enable  him  to  perform  his  duties 
satisfactorily,  so  that  the  company  for  which  he  is 
working  will  get  the  best  possible  results. 

Summary. 

(1)  The  cost  of  labor  turnover  in  industry  is  so 
large  as  to  justifiy  the  adoption  of  any  means  to  bring 
about  its  reduction. 

(2)  The  most  important  and  effective  method  is  the 
establishment  of  an  employment  department  properly 
administered. 

(3)  Hiring  through  an  employment  department  does 
not  impair  the  authority  of  the  foreman  or  superin- 
tendent immediately  in  charge  of  the  work. 

(4)  He  hires  his  men  from  the  employment  depart- 
ment and  discharges  them  back  to  it  instead  of  to  the 
street. 

(5)  The  employment  department  is  able  to  give  the 
applicant  for  work  special  attention,  and  properly 
conducted  it  is  able  to  devote  special  skill  and  know- 

"  ledge  to  selling  employment  in  the  organization  to  the 
workman. 


BETHLEHEM  STEEL  COMPANY  ACQUIRES  COL- 
LIERIES AND  AREAS  OF  JAMIESON 
COAL  COMPANY. 

Another  example  of  the  tendency  of  steel  compan- 
ies to  acquire  coal  areas,  noticeable  in  Canada,  in 
Britain  and  in  the  United  States  is  the  purchase  an- 
nounced by  the  President  of  Bethlehem  Steel,  who 
stated  recently  to  his  Board : 

"The  property  we  have  acquired  is  located  only 
fifteen  miles  away  from  the  property  of  the  Elkins 
Coal  &  Coke  Company,  recently  acquired  by  the  Beth- 
lehem interests.  The  property  consists  of  about  7,000 
acres  of  coal  land,  having  proved  up  over  65,000,000 
tons  of  a  very  good  quality  of  low  sulphur  gas  coal. 
The  property  is  in  operation  and  equipped  to  pro- 
duce 1,000,000  tons  of  coal  annually.  The  Bethelhem 
Steel  interests  are  now  fully  supplied  with  their  full 
requirements  of  all  kinds  of  bituminous  coal." 


THE   CANADIAN    INSTITUTE    OF  CHEMISTRY 

The  Canadian  Institute  of  Chemistry  came  into  be- 
ing in  May,  1919,  by  vote  of  chemists  of  Canada  assem- 
bled in  convention,  and  shortly  after,  the  first  meeting 
of  the  original  members  was  called  when  the  following 
officers  and  Council  were  elected : — 

President:  J.  Watson  Bain,  University  of  Toronto. 

Vice-Presidents:  George  Baril,  M.D.,  Laval  Univer- 
sity; Dr.  A.  McGill,  Chief  Chemist  Dept.  Trade  and 
Commerce,  Ottwa;  R.  D.  Mc.  Laurin,  University  of  Sas- 
katchewan. 

Councillors:  G.  R.  Ardagh,  University  of  Toron- 
to, Dr.  J.  S.  Bates,  Price  Bros.,  Ltd.,  Keno- 
garni;  Dr.  Horold  E.  Biglow,  Mt.  Allison 
University;  S.  J.  Cook,  Dept  Trade  and  Commerce, 
OttaAva;  J.  A.  Me.  D.  Dawson,  Dept.  Trade  and  com- 
merce, Vancouver,;  Dr.  L.  P.  Goodwin,  Queen's  Uni- 
versity; I.  Grageroff,  Canadian  Explosives,  Ltd.;  A. 
Lehmann,  University  of  Alberta;  Matthew  A.  Parker, 
University  of  Manitoba. 

At  the  present  time  the  Institute  numbers  113  Fel- 
lows, and  three  Associates,  together  with  H.  R.  11.  the 
Prince  of  Wales,  who  graciously  consented  to  become 
an  Honorary  Fellow. 

Mr.  Harold  J.  Roast  (393  Guy  St.,  Montreal)  is  the 
Secretary-Treasurer. 

The  Institute  represents  Canada  on  the  Board  of  the 
inter-allied  Chemical  Union. 

The  following  extracts  from  the  Constitution  set 
forth  the  objects  of  the  Institute  and  the  qualifica- 
ions  required  for  membership : 

Objects  of  the  Institute:  

"A"  To    raise  the    profession  of  Chemistry    to  its  jSropcr 

position  amongst  the  otlier  learned  profession,  so  that  it  may 
attract  a  larger  proportion  of  the  best  intellects  and  thereby 
secure  a  supply  of  trained  Chemists  adequate  to  the  growing 
industrial  needs  of  the  country. 

"B"  To  form  an  organization  immediately  available  for  con- 
sultation by  the  Government. 

"C"  To  protect  the  public  by  gathering  together  a  body 
of  men  who  may  be  consulted  with  confidence. 

"D"  To  look  after  the  professional  well  being  of  the  Chem- 
ists by:  — 

1.  Having  a  registration  bureau  for  Chemists. 

2  Having  social  centres  for  Chemists  and  Chemists  only. 

3.  Maintaining  an  employment  bureau  for  Chemists. 

4.  Having  centres  for  the  interchange  of  Scientific  ex- 
perience, by  both  papers  and  lectures. 

5.  Maintaining  a  clearing  house  of  available  chemical 
knowledge,  including  a  library  and  suitable  register  that 
would  enable  the  central  bureau  to  put  one  Chemist  in 
touch  with  that  other  chemist,  who  might  be  able  to 
assist  him  in  his  particular  problems  (leaving  it  to  the 
parties  interested  to  arrange  details  as  to  recompense  or 
otherwise). 

"E"  To  secure  such  Government  recognition  as  may  from 
time  to  time  be  deemed  advisable. 

"F"  To  maintain  a  professional  association  for  professional 
men. 

"That  the  membership  consists  of  two  classes:  Fellows 
and  Associates,  of  either  sex,  the  former  having  the  right 
to  use  the  letters  F.C.I.C.,  and  the  latter  having  the  right  to 
use  the  letters  A.C.l.C. 

"That  the  following  be  the  requirements  for  Fellows:  — 

(a)  One  who  shall  be  of  the  age  of  twenty-five  or  over, 
being  a  graduate  of  a  recognized  University,  having 
a  four  years  course  in  Chemistry  or  Science,  and  who 
can  satisfy  the  Council  that  Chemistry,  Pure  or  Ap- 
plied, has  been  his  major  subject,  and  who  has  been 
actively  engaged  in  the  pursuit  of  Chemistry  in  a 
responsible  capacity  for  two  additional  years. 

(b)  One  wlio  shall  be  of  the  age  of  twenty-five  or  over, 
being  a  graduate  of  a  recognized  University,  giving 
only  a  three  year  course  in  Chemistry  or  Science,  who 
can  satisfy  the  Council  that  Chemistry,  Pure  or  Ap- 
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plied  has  been  his  major  subject,  and  who  has  taken 
another  year's  training  in  Chemistry,  at  a  University, 
and  has  had  in  addition  two  years  experience  in 
Chemistry  in  a  responsible  capacity  in  a  laboratory 
approved  by  the  Council,  or  under  the  dii'ection  of  a 
Fellow  of  the  Institute.  If  the  additional  year  at  a 
University  is  not  taken,  then  three  years  training  in 
a  responsible  capacity  in  a  laboratory  by  the  Council, 
(c)  Those  who  do  not  qualify  under  (a)  or  (b)  being  of 
the  age  of  twenty-five  or  over,  shall  have  held  a 
position  of  responsibility  in  Pure  or  Applied  Chem- 
istry for  not  less  than  five  years  and  shall  be  ex- 
amined by  a  Board  appointed  by  the  Council.  The 
Candidates  shall  be  examined  on  the  theory  and  prac- 
tice of  Chemistry  with  special  refere/ice  to  the  branch 
of  Chemistry  in  which  they  have  been  engaged.  This 
examination  may  be  waived  at  the  discretion  of  the 
Council  if  the  Candidate  was  engaged  in  Chemistry 
at  the  date  of  the  inauguration  of  the  Association  and 
has  held  a  position  of  professional  responsibility  for 
not  less  than  eight  years. 

"That  the  following  be  the  requirements  for  Asso- 
ciates:— 

Persons  being  under  twenty-five  years  or"  age  who  would 
otherwise  be  eligible  for  membership  as  Fellows  under  pro- 
visions, a,  b,  and  c,  the  requirements  under  a  and  b  regard- 
ing the  practice  of  Chemistry  in  a  responsible  capacity  for  two 
years  being  waived. 

"An  Associate  upon  reaching  the  age  of  ♦^wenty-five  years 
may  become  a  Fellow  providing  he  is  recommended  by  three 
Fellows  and  has  been  engaged  for  at  least  two  years  in  the 
practice  of  Chemistry  pure  or  applied,  and  is  otherwise 
eligible  as  a  Fellow. 

"An  Associate  upon  election  to  a  Fellowship  shall  pay  the 
difference  between  the  initiation  fee  for  Fellows  and  Asso- 
ciates. 

"The  Council  reserve  the  right  to  refuse  admission  to  any 
applicant,  or  ot  remove  any  member  for  sufficient  cause. 

Fees: — The  entrance  fee  for  Fellows  be  Ten  Dollars  and 
Annual  Fee  Ten  Dollars. 

The  Entrance  for  Associates  be  Five  Dollars  and  the  Annual 
Fee  Five  Dollars. 


DR.  SORBY  OF  SHEFFIELD,  ENGLAND. 
Pioneer  of  Microscopic  Examination  of  Rocks  and 
Metals. 

At  a  symposium  held  in  London,  England,  by  the 
Faraday  Society,  the  Royal  Miscroscopical  Society,  the 
Optical  Society,  and  the  Photomicrographic  Societ}'- 
on  the  design  and  uses  of  the  microscope,  fitting  trib- 
ute was  paid  to  the  magnificent  pioneer  work  of  the 
late  Dr.  Sorby,  of  Sheffield.  It  was  Sorby  who  first 
hit  upon  the  notion  of  studying  the  structure  of  rocks 
by  cutting  thin  slices  and  examining  them  under  the 
microscope.  In  the  face  of  ridicule  he  continued  his 
experiments  until  he  founded  the  science  of  microsco- 
pic petrography.  When  he  turned  his  attention  to  the 
structure  of  meteorites,  he  found  it  impracticable  to 
obtain  thin  sections  and  accordingly  he  developed  the 
plan  of  etching  a  polished  surface  with  acid  and  ex- 
amining it  microscopically  under  reflected  light.  Thus 
he  gave  birth  to  the  microscopic  study  of  iron,  steel 
and  other  metals — a  study  which  has  been  of  incalcul- 
able benefit  to  industry.  One  remarkable  fact  about 
this  British  genius  is  that  he  did  all  his  work  in  a 
private  room  in  his  house,  with  only  the  simplest  ma- 
terials. As  Sir  Robert  Hadfield  remarked  at  the  sym- 
posium, "from  the  humblest  of  beginnings  this  method 
of  research  has  grown  into  a  giant." 
_  The  foregoing  tribute  to  the  late  Dr.  Sorby,  of  Shef- 
field is  from' the  South  African  "Mining  and  Engineer- 
ing Journal".  Dr.  Sorby 's  memory  is  perpetuated  in 
the  "sorbite"  constituent  of  steel,  and  is  also  fresh 
in  the  recollections  of  those  who  remember  him  in  his 
old  age  at  Sheffield  University.  Dr.  Sorby,  among 
other  things,  was  an  authority  on  deep-sea  organisms, 
and  on  Egyptology.— Ed. 


THE  HUFF  ELECTROSTATIC  SEPARATOR. 

At  the  recent  meeting  of  the  American  Electro- 
chemical Society  in  Boston,  opportunity  was  given  to 
the  members  to  visit  the  testing  and  demonstration 
plant  of  the  Huff  Electrostatic  Separator  Company  at 
Arlington  Heights,  near  B'Oston.  The  Huff  separator 
uses  electric  current  of  high  voltage  and  low  amperage 
to  separate  mixtures  of  dry  materials  having  different 
electrical  conductivities,  either  by  repelling  part  of  the 
material  vigorously,  or  allowing  part  of  the  material 
to  be  electrically  released  more  quickly  than  the  rest 
when  passed  over  an  electrode. 

Some  of  the  materials  shown  to  the  visitors  in  orig- 
inal form,  and  as  concentrates  and  tailings,  included 
garnetiferous  sands,  fine  anthracite  coal  mixed  with 
sand  and  dirt,  graphite  ore,  micaceous  rocks,  molyb- 
denite ore,  abrasives,  aluminum  slag,  barytes  and  lead 
ore,  and,  amongst  other  things  a  mixture  of  ground 
automobile  tires  separated  into  rubber  and  cotton  par- 
ticles. 

While  the  electrostatic  separation  process  has  ad- 
mitted limitations  there  would  appear  to  be  a  wide 
field  for  its  use  because  of  the  exactness  and  nicety  of 
the  separation,  the  small  and  inexpensive  plant  re- 
quired, and  the  comparatively  small  power  cost.  For 
the  separation  of  graphite  the  process  seems  excel- 
lently well  adapted,  as  a  comparison  of  the  flaky  and 
unctuous-feeling  product  of  electric  separation  with 
Ceylon  "chip"  revealed.  For  separation  of  minerals 
contained  in  sands  the  process  is  well  adapted,  as  it  is 
also  for  the  separation  of  abrasives  from  sands,  or 
form  the  drass  of  artificial  abrasive  manufacture. 

The  usefulness  of  this  method  of  separation  in  con- 
nection with  any  given  natural  or  artificial  mixture 
of  materials  cannot  be  determined  with  any  exact- 
ness except  by  actual  testing,  but  trial  with  a  small 
sample  will  enable  an  opinion  to  be  given  as  to  the 
suitability  of  the  method  in  each  case,  and  the  Huff 
Company  state  it  has  not  been  required  to  dismantle, 
as  yet,  any  plant  which  was  recommended  for  ore- 
dressing  by  its  engineers  as  the  result  of  tests. 


BRITISH  ENGINEERING  FIRMS  TO  USE  CAN- 
ADIAN SHOPS. 

Albert  George  Hill,  sales  manager  of  the  Bawden 
Machine  Company,  Limited,  Toronto,  returned  to  Can- 
ada a  few  weeks  ago  after  spending  the  greater  part 
of  a  year  in  England  Avhere  he  made  arrangements  for 
the  Canadian  selling  rights  for  Alley  and  MacLellan, 
Limited,  Glasgow,  Scotland,  manufacturers  of  air 
compressors,  valves  and  water  works  supplies,  and  the 
sole  license  right  to  manufacture  and  sell  in  Canada 
the  products  of  the  following  English  and  Scotch  firms  : 
Robey  and  Company,  Limited  Lincoln,  England,  man- 
ufacturers of  semi-Diesel  oil  engines,  steam  engines, 
air  compressors  and  mining  machinery;  John  Thomp- 
son, Limited,  Wolverhampton,  England,  manufactur- 
ers of  corrugated  furnaces  and  water  tube  boilers; 
David  Bridge  and  Company,  Limited,  Castleton,  Man- 
chester, England,  friction  clutch  rubber  and  textile- 
working  machinery,  E.  S.  Hindley  and  Company,  Lim- 
ited, Bourton,  Dorsetshire,  England,  makers  of  high- 
speed steam  engines.  Brown  Bros,  and  Bow,  MacLach- 
lan.  Limited,  manufacturers  of  steering  gears  and 
steam-boat  auxiliary  machinery.  The  Bawden  Mach- 
ine Company  will  manufacture  all  parts  of  the  English 
machinery  and  will  supply  repair  parts. 
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STELLITE 

By  ELWOOD  IIAYNES.* 
A  Paper  presented  at  the  meeting  of  the  American 
Electrical  Society,  Boston,  April  10th,  1920. 


Realizing  many  years  ago  that  an  alloy  that  would 
take  a  cutting  edge  and  at  the  same  time  resist  the  ac- 
tion of  the  atmosphere  would  fill  a  long-felt  want,  I 
made  attempts  even  then  to  produce  such  a  mixture  or 
combination  of  metals.  1  found,  however,  that  the 
])roblem  was  beset  with  many  difficulties.  Alloys  con- 
taining copper  were  always  subject  to  the  tarnishing 
action  of  moist  air  and  sulphuretted  hydrogen ;  mix- 
tures containing  nickel  and  copper  only  possess  the 
samie  disadvantages,  though  to  a  limited  degree.  Alum- 
inum alloys  with  copper  and  nickel  gave  considerable 
hardnes-s  and  a  very  high  ela,stic  limit,  but  they  would 
tarnish  in  moist  air,  particularly  in  the  presence  of 
hydrogen  sulphide. 

In  1891  I  made  an  alloy  of  nickel  and  tungsten, 
and,  while  this  was  not  immune  to  acids,  it  resisted  at- 
mospheric influences  remarkably  well.  This  alloy  was 
made  by  melting  pure  tungsten  and  pure  nickel  in  a 
small  crucible  composed  of  a  mixture  of  pure  alumina 
and  pure  magnesia.  The  fusion  was  made  in  a  small 
furnace  of  my  own  construction.  The  fuel  used  was 
natural  gas,  using  air  blast  from  a  .small  foot-bellows. 

Later,  in  1898,  I  produced  pure  alloys  of  nickel  and 
chromium  by  the  reduction  of  their  mixed  oxides  with 
pure  aluminum.  The  alloy  of  nickel  and  chromium 
thus  formed  took  a  high  polish,  and  retained  its  luster 
in  boiling  nitric  acid  when  the  chromium  constituted 
more  than  twelve  to  fifteen  per  cent  of  the  alloy.  This 
alloy  could  be  filed  rather  readily,  and  could  be  work- 
ed cold  into  rods  and  sheets  if  sufficient  care  was  ex- 
ercised. 

I  next  produced  an  alloy  of  cobalt  with  chromium 
in  the  same  manner,  but  when  the  reaction  took  place 
a  certain  amount  of  free  oxygen  was  evolved,  and  the 
metal  was  thrown  from  the  crucible.  This  was  due  to 
the  fact  that  the  higher  oxide  of  cobalt  (COoO-O  was 
used,  while  in  the  former  experiment  NiO  was  em- 
ployed. 

The  reaction  for  the  production  of  the  nickel  alloy 
was  as  follows: 

3NiO  -f  Cr,03  -f  2A1.,  =  NijCr^  +  2A1,03. 

The  reaction  in  the  case  of  cobalt  was : 

2Co,0,  +  Cr,0,  +  3AI3  =  Co.Cr,  +  3AhO,. 

It  is  obvious  that  by  varying  the  proportions  of  the 
various  oxides,  alloys  of  varying  compositions  can  be 
obtained. 

It  was  only  a  step  from  this  reaction  to  the  produc- 
tion of  the  alloy  by  the  simultaneous  reduction  of  the 
oxides  of  their  constituent  metals  by  means  of  car- 
bon. 

Afterwards,  they  were  produced  on  a  commercial 
scale  by  melting  pure  nickel  or  pure  cobalt  with  chro- 
mium. Since  the  cobalt-chromium  alloys  possessed 
great  hai'dness  and  could  be  worked  at  a  bright  red 
heat,  it  seemed  to  be  the  more  promising  field  for 


*  President,  The  Haynes  Stellite  Co.,  Kokomo, 
Indiana. 


further  investigation,  and  when,  in  the  early  part  of 
1900,  large  quantities  of  cobalt  ore  were  discovered  in 
Canada  and  it  became  possible  to  procure  the  cobalt 
oxide  at  a  comparatively  reasonable  price,  I  decided  to 
place  the  alloy  on  a  commercial  basis. 

The  discovery  of  these  alloys  was  first  made  public 
at  a  meeting  of  the  American  Chemical  Society,  in 
San  Francisco,  in  1910. 

About  this  time  T  discovered  that  by  adding  tung- 
sten or  molybdenum  to  the  cobalt-chromium  alloy  its 
hardness  could  be  very  much  increased,  though  the 
addition  of  either  of  these  metals  in  any  consider- 
able quantity  rendered  the  alloy  unworkable  either 
hot  or  cold.  It  could,  however,  be  cast  into -almost 
any  desired  form,  and  when  cast  bars  were  ground  to 
a  cutting  edge  and  placed  in  the  tool-holder  of  a 
lathe,  the  alloy  at  once  showed  a  considerable  advan- 
tage over  high-speed  steel  as  a  lathe  tool. 

The  first  remarkable  test  of  this  sort  was  made  iti 
the  machine  shop  of  the  Haynes  Automobile  Company. 
A  large  boring  mill  had  been  purchased  for  boring 
cylinders.  This  mill  was  supplied  with  a  boring  head 
in  which  were  inserted  *mall  radial  cutters  which  bor- 
ed out  the  interior  of  the  cylinders  directly  from  the 
rough  castings.  I  was  informed  by  our  superin- 
tendent that  he  had  found  it  impossible  to  work  the 
mill  to  move  than  half  its  rated  capacity  on  account 
of  "burning"  the  steel  tools.  "We  had  iip  to  that 
time  made  only  a  few  tests  on  the  lathe  of  Stellite 
tools,  but  he  was  very  anxious  to  try  the  alloy  in  the 
form  of  boring  cutters.  I  accordingly  produced  a  set 
of  cutters  of  Stellite,  which  were  inserted  into  the 
boring  head.  When  I  came  to  the  factory  the  next 
day,  about  11.30  in  the  forenoon,  I  asked  the  man  at 
the  mill  what  success  he  had  achieved,  and  he  replied 
that  he  "had  a  day's  work  out  at  twenty  minutes  of 
eleven  in  the  forenoon."  In  fact,  he  was  boring  more 
than  twice  as  many  cylinders  in  a  day  with  Stellite 
tool?  as  could  possibly  be  bored  with  steel  ones.  This 
test  fully  demonstrated  the  practical  utility  of  Stel- 
lite tools. 

In  1912,  another  paper  was  read  on  this  alloy  in 
New  York,  at  one  of  the  sessions  of  the  International 
Congress  of  Applied  Chemistry. 

It  was  found  quite  difficult  to  make  metal  of  uni- 
form texture  and  quality  in  the  form  of  castings,  but 
most  of  the  difficulties  have  been  overcome,  and  we 
are  now  placing  upon  the  market  cast  tools  of  various 
kinds  made  of  Stellite,  which  are  of  standard  quality 
both  as  to  strength  and  hardness. 

The  alloys  are  made  almost  entirely  in  electric  fur- 
naces of  the  Snyder  type.  The  materials  composing 
the  alloy  are  placed  in  the  furnace  in  the  usual  man- 
ner, and  the  current  turned  on.  The  alloy  fu<=es  rap- 
idly, without  much  oxidation,  under  the  intense  heat 
of  the  electric  arc.  We  find  that  of  the  metals  com- 
posing the  alloy,  chromium  is  most  readily  oxidized, 
while  cobalt  seems  to  show  more  volatilization,  and 
tungsten  is  .subiect  to  the  least  change.  It  is  true 
that  the  portion  of  furnaee  above  the  metal  becomes 
filled  with  nearly  pure  carbon  monoxide.  This  ga< 
will  oxidize  chromium  under  certain  circumstances  at 
very  high  temperatures,  though  apparently  no  free 
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carbon  is  prodvxced  in  the  furnace.  This  is  probably 
because  there  is  sufficient  free  oxygen  or  carbon  diox- 
ide to  re-oxidize  any  carbon  that  may  be  temporarily 
produced. 

At  first  much  difficulty  was  experienced  with  the 
electric  furnace  linings,  but  after  a  certain  amount  of 
experimental  work  we  were  able  to  produce  a  mag- 
nesite  lining  which  gives  most  excellent  satisfaction  in 
practice.  When  we  first  began  the  use  of  these  fur- 
naces, we  considered  ourselves  fortunate  if  we  could 
get  eight  or  ten  melts  without  either  complete  re- 
lining  or  heavy  repairs.  We  now  commonly  obtain 
from  two  thousand  to  three  thousand  melts  from  a 
single  lining,  and  some  of  them  stand  even  higher 
than  this. 

The  electric  arc,  on  account  of  its  extremely  high 
temperature,  causes  a  certain  amount  of  volatilization 
or  oxidation  in  the  melting  of  many  metals,  but  Stel- 
lite  withstands  the  conditions  remarkably  well,  par- 
ticularly after  the  fusion  is  once  made.  In  melting 
scrap,  however,  if  certain  precautions  are  observed  on- 
ly a  very  slight  loss  is  experienced  m  re-melting. 
Stellite  can  be  melted  in  covered  crucibles  under  suit- 
able precautions  with  a  loss  of  less  than  two  per  cent, 
and  sometimes  it  does  not  even  reach  one  per  cent. 

Not  only  have  the  Stellite  alloys  containing  cobalt, 
chromium,  and  tungsten,  or  cobalt,  chromium,  and 
molybdenum  shown  great  economic  advantage  as  lathe 
tools  but  the  binary  alloys  (consisting  of  cobalt  and 
chromium  only)  have  likewise  received  a  wide  appli- 
cation in  the  form  of  dental  instruments  surgical  in- 
struments, pocket  knives,  etc. 

A  modified  Stellite  alloy,  known  as  Festal  metal, 
consisting  of  cobalt,  iron,  and  chromium,  is  also  manu- 
factured into  table  knives,  which  give  excellent  re- 
sults in  service. 

All  of  the  above  alloys  are  practically  immune  to  all 
atmospheric  conditions,  whether  the  air  be  moist  or 
dry,  or  whether  it  contain  minute  quantities  of  sodium 
chloride  or  sulphuretted  hydrogen.  Knives  made  of 
this  alloy  can  be  used  for  cutting  all  sorts  of  fruit,  in- 
cluding lemons,  oranges,  apples,  etc.,  without  becoming 
discolored  in  the  slightest  degree.  A  new  and  inter- 
esting application  of  malleable  Stellite  is  as  a  sub- 
stitute for  gold  in  the  mamafacture  of  pen  points  for 
fountain  pens.  The  tips  of  these  pens  may  if  desired, 
be  made  of  extremely  hard  Stellite,  which  can  be 
welded  to  the  malleable  alloy.  This  application  is 
particularly  gratifying  because  ■  the  metals  replaced, 
gold  and  iridosmium,  are  exceedingly  expensive. 

ANNUAL  MEETING  OP  ONTARIO  SAFETY 
LEAGUE 

The  sixth  annual  meeting  of  the  Ontario  Safety  Lea- 
gue will  be  held  on  Tuesday,  April  13,  at  9.30  a.m., 
following  which  will  be  a  three  day  safety  conven- 
tion in  the  Banquet  Hall  of  the  King  Edward  Hotel, 
Toronto.  Mr.  J.  T.  Burke,  Chief  Inspector  of  Fac- 
tories, chairman  of  the  sub-committee  on  papers,  is 
arranging  for  papers  on  steam  railroad  hazards;  ele- 
vator accident  prevention  in  the  pulp  and  paper  in- 
dustry; industrial  dust;  accident  prevention  in  the 
rubber  industry ;  plant  sanitation  ;  resuscitation ;  wood- 
working hazards;  accident  prevention  in  the  steel  in- 
dustry; grinding  wheels;  hazards  in  grain  elevators 
and  cereal  mills;  accident  prevention  in  the  automo- 
bile industry;  shop  lig!hting;  public  utilities;  shop 
saftey  committees  and  industrial  relations  and  fire 
prevention,  by  men  prominent  in  industry  through' 
out  the  country. 


ONTARIO  SECTION  OF  A.  S.  MECH.  ENGINEERS 
ENTERTAINED  BY  FAIRBANKS-MORSE  CO. 

The  Ontario  Section  of  the  American  Society  of 
Mechanical  Engineers  held  one  of  the  best  meetings,  of 
the  season  on  Thursday,  April  8th,  when  they  were 
the  guests  of  the  Canadian  Fairbanks-Morse  Com- 
pany, Limited,  at  their  Bloor  Street  West  plant. 
While  they  did  not  exactly  make  "a  night  of  it,"  it 
was  only  because  proceedings  started  early.  The  pro- 
gramme began  at  4 'clock  with  a  trip  through  the 
manufacturing  department  of  the  Fairbanks  plant. 
This  plant  manufactures  marine  and  stationary  gaso- 
line engines  in  several  small  and  medium  sizes.  The 
visiting  members  and  their  friends  found  much  to 
interest  them  in  the  work  in  process  and  the  methods 
in  the  shop. 

At  6  0  'clock  the  company  entertained  the  entire 
party  at  dinner  in  the  new  club  room  on  the  top 
floor  of  the  main  building.  These  club  rooms  with 
the  cafeteria  on  the  floor  below  are  a  part  of  the  gen- 
eral welfare  scheme  of  the  company,  and  are  just  now 
open.  In  fact,  o\ir  meeting  was,  in  a  sense,  a  house- 
warming  for  the  club  rooms,  as  Mr.  Watkins  explain- 
ed. 

At  8  o'clock  the  meeting  was  called  to  order  to 
listen  to  a  paper  by  Mr.  B.  P.  Graves,  designer  of 
milling  machines  for  the  Brown  and  Sharpe  Manu- 
facturing Company,  Providence,  R.I.  His  subject  was 
that  nearest  his  heart,  namely :  ' '  Milling  Machine 
Design,"  and  he  spoke  of  this  subject  with  the  au- 
thority and  naturalness  of  one  who  has  grown  up  with 
it.  The  lecture  was  illustrated  with  lantern  slides, 
and  was  followed  by  a  very  interesting  discussion 
which  became,  at  times,  quite  of  a  detailed  nature. 

In  the  absence  of  Professor  Angus,  the  Chairman, 
Mr.  Watkins,  of  the  Fairbanks  Company,  was  both 
presiding  officer  and  host. 


QUEENSLAND  STATE  IRON  AND  STEEL  WORKS 

In  the  Legislative  Assembly  of  Queensland,  the  Pre- 
mier. Mr.  Theodore,  announced  that  the  Government 
had  determined  upon  the  site  for  the  projected  State 
steel  and  iron  works.  That  site  is  Bowen.  The  people 
of  Bowen  may  be  congratulated,  for  it  means  that  the 
town  should  eventually  become  one  of  the  great  indus- 
trial centres  of  Australia.  In  many  respects  it  is  ad- 
mirably situated  for  the  purpose  of  iron  and  steel 
manufacture — and  the  opinion  of  the  evpert,  Mr.  Bro- 
^hv.  formed  after  having  made  pvhanx+ive  researches, 
is  that  it  is  the  best  place  in  Queensland  for  the  estab- 
lishment of  the  works.  Mr.  Theodore  informed  the 
Assemblv  that  an  early  start  will  be  'riade  with  the 
preparation  of  the  site  of  th^  works  and  obtaining  the 
necpssary  machinery;  and  it  is  understood  that  his 
projected  visit  to  England  is  largely  concerned  with 
the  financing  of  these  works.  It  is  estimated  that  the 
cost  will  be  approximativelv  £2.500.000.  and  to  meet 
this  it  is  proposed  to  float  a  special  loan  in  London. 
We  may  expect,  however,  that  those  disposed  to  lend 
"Toney  to  the  State  for  such  an  enterprise  will  insist 
nn  a  guarantee  that  the  works  will  be  managed  in  a 
more  business-like  way  than  other  State  enterprises 
in  Oueensland,  most  of  which  have  proved  burdens  to 
the  people.— "Australian  Industrial  Standard." 
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British  Columbia  Government  Considering  Establish- 
ment of  an  Iron  and  Steel  Industry  by  the  Province 

^  •  X  A-  ,i,,oia  rn-ntPTTiTilatmo-  establishment  of  Iron  and  steel  manufacture  require  such  substan- 
fiSXU'j;:?  iarS^^^^^^^  by  Province  seem  preferable  to  financng  private  enterprise 


The  lion  Wm.  Sloan,  Minister  of  Mines  for  British 
Columbia,  in  an  address  on  the  second  readmg  of  the 
Bill  to  extend  the  operative  period  of  the  Iron  Ure 
Bounties  Act  until  1925,  said  with  reference  to  the 
m«ch  debated  possibility  of  an  iron  and  steel  indus- 
try in  the  Province: 

"That  the  Government  has  received  many  applica- 
tions from  various  quarters  for  substantial  support  in 
the  launching  of  this  industry.  All  these  applications 
have  been  given  careful  cons^ideration,  but  m  every 
instance  it  has  been  found  that  the  individuals  or 
corporations  concerned,  required  that  the  Government 
enter  into  financial  responsibilities  of  a  very  serious 
nature,  in  many  instances  to  the  full  financial  require- 
ments of  the  enterprise.  This,  it  will  be  appreciate^d, 
would  involve  a  binding  obligation  not  lightly  to  be 
undertaken  under  the  conditions  with  which  the  Pro- 
vince has  been  faced  during  the  past  few  years,  t  or 
this  reason  consideration  has  been  given  the  question 
of  whether  it  would  not  be  the  best  policy  of  the  Gov- 
ernment itself  to  lead  the  way  to  the  establishment  of 
an  industry  for  the  manufacture  from  our  iron  ores 
of  commercial  iron  and  steel  rather  than  finance  pnv- 
ate  enterprise  to  do  so. 

Pfovince  will  take  the  initiative.. 

"It  is  proposed  therefore,"  continuld  the  Minister 
"that  should  no  more  favorable  terms  be  submitted 
by  private  enterprise  to  assemble  full  and  complete 
data  having  special  reference  to  the  recent  important 
discoveries  of  hematite  ore  in  the  Whitewater  dis- 
trict all  with  a  view  of  considering  the  undertaking 
by  the  Government  of  the  establishment  of  an  iron  and 
steel  industry  at  an  early  date  in  the  Province  of 
British  Columbia,  thereby  paving  the  way  to  the  oh- 
taining  for  our  Province  what  is  recognized  as  the 
basis  of  all  industrial  enterprise." 

Government  is  Determined  to  Grant  Every  Encourage- 
ment to  Iron  Industry. 

"The  bill  before  the  House,"  he  continued,  "is  mere- 
ly one  of  a  series  of  measures  each  of  which,  directly 
or  indirectly,  has  the  same  object.  Others  that  may 
be  instanced  are  the  Mineral  Survey  and  Development 
Act  and  the  Iron  Ore  Supply  Act  of  1919.  The  former 
furnishes  the  machinery  through  which  more  detailed 
and  accurate  information  regarding  our  mineral  re- 
sources— and  our  iron  ore  bearing  areas  are  in  an  im- 
portant part  of  these  resources — may  be  obtained.  In 
passing  I  may  say  that  it  has  served  and  is  serving  this 
purpose." 

By  those  who  had  been  and  were  concerned  in  the 
establishment  of  an  iron  and  steel  industry  Mr.  Sloan 
wished  it  to  be  understood  that  the  Government  was 
behind  them  to  the  full  extent  of  its  power  having 
regard  to.  the  serious  financial  obligations  of  the  coun- 
try and  to  its  responsibility  as  the  representatives  of 
the  taxpaj^ers  and  electors  of  the  country.  The  Gov- 
ernment was  sincere  in  its  determination  to  help  those 
whose  enterprise  and  confidence  in  the  future  of  the 
Province  had  induced  them  to  take  up  the  task  of 
launching  the  industry  which,  everybody  was  agreed. 


would  mean  the  opening  of  a  new,  a  broader  and^  a 
more  prosperous  era  in  the  commercial  and  industrial 
development  of  British  Columbia. 

The  Whitewater  Discovery. 

"Possibly  the  most  noteworthy  of  recent  events 
bearing  on  this  subject,"  recalled  Mr.  Sloan,  "is  the 
discovery  of  large  deposits  or  what  are  described  as 
limonite"^  and  hematite  ores  in  the  Whitewater  River 
section  of  the  Lillooet  Mining  Division.  When  informa- 
tion was  received  regarding  the  existence  of  these 
bodies  of  iron  ore  Wm.  M.  Brewer,  one  of  our  min- 
ing engineers,  was  instructed  to  proceed  to  the  district 
to  make  an  examination  and  submit  a  report  thereon. 
This  he  did  last  summer.    While  Mr.  Brewer  was  un- 
able to  make  a  full  and  complete  inspection  he  was 
able  to  see  and  to  satisfy  himself  of  enough  to  demon- 
strate that  the  field  merits  the  very  closest  examina- 
tion in  the  public  interest.    Mr.  Brewer  places  himself 
on  record  as  estimating  the  'actual  ore'  at  7,200,000 
tons,  the  'probable  ore'  at  15,000,000  tons,  and  the  pos- 
sible ore'  at  50,000,000  tons.    Assays  of  the  ore  show 
it  to  be  of  high  commercial  value. 


Steps  Taken. 

"Recognizing  the  importance  of  such  a  deposit," 
said  the  Minister,  "the  Department  of  Mines  imme- 
diatelj'  took  steps  to  interest  the  Geological  Survey  of 
Canada.  Through  Charles  Carasell,  its  western  repre- 
sentative, the  services  were  obtained  of  S.  J.  Scho- 
field,  who  proceeded  to  the  district  to  make  a  further 
report.  His  party,  however,  was  too  late  to  make  any 
extensive  investigation.  In  the  meantime,  through  the 
instrumentality  of  the  Department,  a  reconnaissance 
of  possible  route  of  transportation  from  the  White- 
water District  to  the  coast  has  started,  having  been 
partially  completed  last  season.  It  will  be  continued 
this  year. 

Further  Work  Promised. 

"This  work,"  Mr.  Sloan  went  on,  "  both  in  regard 
to  the  geology  of  the  section,  the  extent  and  quality 
of  the  iron  ore  available,  and  as  to  the  feasibility  of 
arranging  transportation  facilities,  will  be  proceeded 
with  this  year  as  soon  as  conditions  permit.  The  as- 
surance of  the  Geological  Survey  has  been  received 
that  although  hampered  by  a  shortage  of  properly 
qualified  geologists,  every  effort  will  be  made  to  as- 
sign a  party  for  exploration  in  this  section  during 
the  Summer  months. 

"It  is  scarcely  necessary,"  he  said,  "for  me  to  em- 
phasize the  importance  of  such  a  deposit  of  accessible 
Hematite  and  Limonite  ore  to  British  Columbia  If 
all  is  as  represented  it  means  that  the  establishment 
of  blast  furnaces  in  this  Province,  is  as  practical  as  it 
has  been  found  in  any  other  industrial  centre  of  the 
American  continent.  In  short  it  simplifies  the  problem 
of  the  treatment  of  the  Magnetite  Ores  of  the  Coast 
and  brings  the  establishment  on  a  firm  and  lasting 
basis  of  an  iron  and  steel  industry  within  easy  reach 
of  those  with  capital  looking  for  a  sound  investment 
that  will  assist  at  the  same  time  in  the  opening  up  and 
the  development  of  the  country. 
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Progress  Has  Resulted  From  Government's  Action. 

"Broadly  speaking,"  the  Minister  concluded,  "we 
are,  unquestionably,  some  distance  further  ahead 
towards  the  solution  of  the  problem  of  the  development 
of  the  iron  ore  resources  of  the  Province.  The  Gov- 
ernment has  not  lost  sight  of  the  importance  of  the 
question  and  is  using  every  means  possible  to  bring 
about  the  result  so  fervently  desired.  With  our  policy 
of  obtaining  more  information  regarding  the  deposits 
at  our  disposal,  of  bonuses,  oi!  assisting  those  under- 
taking experiments  in  treatment,  and  Ifistly  of  obtain- 
ing from  the  Legislature  the  power  to  prevent  the 
tieing  up  of  such  holdings  for  speculative  purposes, 
we  may  expect  action  soon." 


CEMENT-COATED  NAILS. 

The  inventive  brain  of  an  American  genius  has 
prompted  the  covering  of  wire  nails  with  a  kind  of 
resinous  material  which  for  some  reason  is  termed  ce- 
ment, and  although  these  have  only  recently  been  in- 
troduced these  "cement-coated  nails,"  as  they  are 
known,  are  becoming  remarkably  popular.  It  appears 
that  quite  10  per  cent  of  the  total  American  produc- 
tion of  wire  nails  are  cement-coated,  and  it  is  be- 
lieved that  in  course  of  time  nails  of  the  ordinary 
variety  will  become  obsolete. 

The  new  nails  possess  remarkable  holding  power,  a 
property  due  largely  to  the  cement  and  tests  have 
shown  that  one  of  the  new  nails  has  the  same  holding 
power  as  two  of  the  French  or  oval  wire  nails  generally 
used  in  this  country  and  on  the  Continent. 

The  compound  with  which  they  are  covered  consists 
principally  of  resin,  probably  with  the  addition  of  a 
little  suitable  ail  to  prevent  undue  cracking  and  peel- 
ing off.  the  coating  is  applied  in  a  "tumbling"  bar- 
rel, which,  heated  to  a  fairly  high  temperature,  is  half 
filled  with  hot  nails  and  powedered  compound  and 
tumbled  for  a  few  minutes.  The  new  nails  are  mad« 
of  thinner  wire  than  the  ordinary  type,  and  as  a  gen- 
eral thing  run  a  trifle  shorter  than  standard  size.  The 
chief  drawback  io  these  nails  is  that  the  coating  is 
liable  to  splinter  off,  and  they  are  also  difficult  to  re- 
move when  used  for  temporary  work. — "Financier  & 
Bullionist." 


ALGOMA  STEEL  CORPORATION. 

In  a  circular  to  the  shareholders  the  unfilled  orders 
at  the  end  of  March  is  given  as  402,000  tons.  The 
production  for  the  nine  months  ending  March  31st 
compares  with  the  corresponding  period  of  last  year 
as  follows : 

1919-  1918- 
1920.  1919. 
Tons.  Tons. 

Steel  ingots   223,832  369,848 

Pig  iron>   199,558  280,664 

Coke    303,611  330,063 

Ore  (Magpie)    180,761  156,732 

A  plan  of  reorganization  of  the  finances  of  Algoma 
Steel  Corporation,  as  one  of  the  subsidiaries  of  the 
Lake  Superior  Corporation,  is  under  submission  to  the 
shareholders. 


Company  Notes 

DOMINION  BRIDGE  COMPANY. 

Proposed  Expansion  of  Subsidiary  to  Manufacture 
Hydraulic  Machinery  at  Lachine. 

A  circular  to  the  shareholders  of  the  Dominion 
Bridge  Company  has  been  sent  out,  reading  as  fol- 
lows :— 

In  the  report  of  your  Directors  of  the  operations 
for  the  financial  year  ending  October  31st,  1919, 
which  was  submitted  at  the  Annual  Meeting,  14th,  of 
January,  1920,  reference  was  made  to  your  siibsidi- 
ary,  the  Dominion  Engineering  and  Machinery  Com- 
pany, Limited,  in  the  following  terms : — 

"The  demand  for  paper-making  machinery,  alluded 
to  in  the  last  report,  has  outgrown  the  capacity  of 
your  shops  at  the  Lachine  works,  where  its  manu- 
facture was  being  carried  on,  and  your  company  has 
purchased  the  land  and  shops  of  the  St.  Lawrence 
Bridge  Company  (built  for  the  fabrication  of  the 
Quebec  Bridge).  A  foundry  equipped  to  turn  out 
the  special  castings  required  for  paper-making  mach- 
inery and  also  for  the  heaviest  class  'of  general  cast- 
ings has  been  added.  The  tools  and  machines  now 
used  for  making  paper  machinery  are  being  trans- 
ferred from  your  works  to  the  new  plant  and  the 
shops  of  that  plant  are  generally  being  equipped  for 
the  manufacture  of  paper-making  machinery,  as  well 
as  for  special  foundry  and  machine  shop  products 
for  which  there  is  not  now  capacity  in  Canada. 

"It  was  considered  advisable  to  segregate  the  opera- 
tions of  the  new  plant  from  your  company  and  to  in- 
corporate a  new  company  under  the  name  Dominion 
Engineerig  ad  Machinery  Company,  Limited,  to  take 
over  the  shops  and  equipment,  the  paper  machinery 
business  and  other  business  for  which  these  shops 
would  be  specially  equipped,  with  an  issued  capital  of 
$2,500,000.  Your  company  has  acquired  all  the  shares 
of  the  new  company." 

Since  the  above  report  was  made  your  directors  have 
been  in  negotiation  with  the  representatives  of  several 
important  power  companies  which  must  soon  make 
large  additions  to  their  installations  of  hydraulic  ma- 
chinery and  which  were  considering  the  establishment 
of  shops  for  the  construction  of  this  machinery  in  or- 
der that  they  might  obtain  their  own  requirements  in 
Canada,  and  they  also  had  in  view  the  commercial 
manufacture  of  hydraulic  machinery  for  others  as 
well  as  general  heavy  foundry  and  machine  shop  busi- 
ness. 

These  interests  after  inspection  determined  that  the 
shops  of  the  Dominion  Engineering  and  Machinery 
Company  and  part  of  its  facilities  which  have  already 
been  provided  could  be  used  to  advantage  for  the 
manufacture  of  hydraulic  machinery,  needing  only  the 
addition  of  special  equipment  and  increased  working 
capital,  thus  saving  the  heavy  investment  necessary 
tn  duplicate  the  foundry  and  existing  plant  facilities 
of  the  Dominion  Company  and  permitting  the  manu- 
facture of  water  wheels  and  their  accessories  to  be 
started  almost  immediately. 

Your  directors  consider  it  would  be  an  advantage 
for  your  subsidiary  to  form  this  alliance  because  it 
associates  important  interests  with  the  company  and 
promises  additional  profitable  work  for  the  plant 
v/hich  can  be  undertaken  with  a  comparatively^  sw^ll 
increase  in  overhead  expense. 
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A  new  company,  the  Dominion  Engineering  Works, 
Limited,  is  being  incorporated  witli  an  authorized 
capital  stock  of  $5,000,000,  8  per  cent  cumulative  re- 
deemable preferred  shares  and  $5,000,000  of  common 
shares  of  which  $4,000,000  of  the  preferred  and  $4,- 
000,000  of  the  common  is  now  to  be  issued. 

It  is  proposed,  subject  to  your  approval,  that  the 
Dominion  Engineering  and  Machinery  Company,  Lim- 
ited, will  sell  its  undertaking  as  a  going  concern,  re- 
ceiving in  payment  therefor  a  majority  of  both  the 
preferred  and  common  shares,  now  to  be  issued,  of  Do- 
minion Engineering  Works,  Limited,  which  will  give 
your  company  a  stock  controlling  interest  therein,  the 
balance  of  the  $4,000,000  preferred  and  $4,000,000 
common  shares  will  be  issued  on  such  terms  as  will 
provide  the  company  with  sufficient  vi^orking  capital 
for  its  requirements  and  to  cover  the  cost  of  installa- 
tion of  such  additional  plant  and  machinery  as  may 
be  necessary  for  the  extended  operations  of  the  com- 
pany. 

The  Dominion  Engineering  Works,  Limited,  will  en- 
ter into  an  agreement  with  the  Wm.  Cramp  and  buuo 
Ship  and  Engine  Building  Company,  for  the  exclusive 
use  in  Canada  and  the  British  Empire  of  its  designs 
for  water  wheels  and  other  hydraulic  machinery.  The 
Water  Wheels  Department  of  the  Wm.  Cramp  Com- 
pany has  constructed  most  of  the  large  water  wheels 
in  Canada,  aggregating  658,000  h.p.,  including  101,- 
000  h.p.  for  the  Montreal  Light,  Heat  and  Power 
Company;  137,000  h.p.  for  the  Shawinigan  Water  and 
Power  Company  and  120,000  h.p.  for  the  Laurentide 
Company. 

The  following  gentlemen  have  consented  to  join  the 
Board  of  the  new  company: — Sir  Herbert  Holt,  Pres. 
the  Montreal  Light  Heat  and  Power  Company;  Geo. 
Cahoon,  Jr.,  Pres.  The  Laurentide  Company;  Julian 
C.  Smith,  Gen.  Mgr.  and  Chief  Engineer  Shawinigan 
Water  and  Power  Company;  Howard  Murray,  Vice- 
Pres.,  Aldred  and  Company;  H  Birchard  Taylor, 
Vice-Pres.,  Wm.  Cramp  and  Sons,  Ship  and  Engine 
Building  Company. 

Your  directors  feel  that  the  above  gentlemen  on  the 
directorate  will  be  an  added  strength  to  the  new  com- 
pany, and  strongly  recommend  for  these  and  other 
considerations  that  you  authorize  the  carrying  out  of 
the  transaction. 


STEEL  COMPANY  OF  CANADA. 

At  the  Annual  Meeting  of  the  Steel  Company  of 
Canada,  held  in  Toronto,  April  26th,  the  officers  of 
the  company  were  re-elected  without  change,  as  fol- 
lows : 

Chairman  of  the  Board,  C.  S.  Wilcox;  President, 
Robert  Hobson ;  Vice-Presidents,  F.  H.  Whitton  and 
Ross  H.  McMaster;  Secretary-Treasurer,  H.  H. 
Champ;  Asst.  Treasurer,  H.  S.  Alexander;  Asst.  Sec- 
retary, Corbett  F.  Whitton;  Directors,  Cyrus  A. 
Birge,  A.  G.  Brown,  Lloyd  Harris,  Hon.  John  Milne, 
Sir  Edmund  Osier,  and  Sir  Thomas  White. 

The  President  announced  that  a  light-oil  recovery 
plant  was  to  be  provided  at  the  coke-ovens, 


MontreMl — 

J.  L.  Lemieux,  for  .six  years  a.ssociated  with  Lym- 
bumers,  Ltd.,  as  mechanical  superintendent,  has  open- 
ed the  Modern  Machine  Works  at  83  Bleury  Street 
Montreal  and  will  do  general  machine  shop  work.  He 
will  also  be  in  a  position  to  take  care  of  special  work, 
.such  as  the  designing  and  building  of  machine  tools, 
experimental  work,  etc. 

Organized  for  the  purpose  of  assembling  automo- 
biles in  Canada,  the  Forster  Motor  Car  and  Manu- 
facturing Co.  Ltd.,  Montreal,  Que.,  has  a  capital  of 
$1,000,000,  divided  three-fifths  preferred  and  the  re- 
mainder common.  The  company  has  purchased  a 
plant  having  an  annual  capacity  of  800  cars  in  Mai- 
sonneuve,  a  suburb  of  Montreal.  It  also  has  purchas- 
ed the  adjacent  land  on  which  it  contemplates  build- 
ing a  modern  motor  car  factory  late  in  1920.  A  con- 
tract has  been  closed  with  Messrs.  Southgate,  Ltd., 
London,  England,  for  10,000  chassis,  worth  $16,500,000 
to  be  delivered  within  10  years.  This  company  has 
the  agency  for  this  car  in  Great  Britain,  Ireland  and 
India  and  will  build  its  own  bodies. 

Bearing  Metals,  Ltd.,  recently  incorporated  with  of- 
fices in  room  316,  Dominion  Express  Building,  has  ac- 
quired the  plant  of  the  Lion  Metal  Co.,  Cote  St. 
Paul,  Que.,  and  will  manufacture  babbitt  metal,  sol- 
der, etc.  E.  L.  W.  Saunderson  formerly  manager  of 
the  Magnolia  Metal  Co.,  will  be  in  charge. 

The  Dominion  Welding  Mfg.  Co.,  584  St.  Timothee 
Street,  has  acquired  the  plant  of  the  Belanger  Foun- 
dry Co.,  340  Amher.st  Street  which  it  will  occupy  im- 
mediately. The  company  will  manufacture  instan- 
taneous water  heaters  and  will  also  continue  general 
welding  work. 
Toronto — 

Eustace  G.  Bird,  architect,  6  King  Street  West,  To- 
ronto, is  receiving  bids  until  April  26  for  the  erection 
of  a  manufacturing  building  at  the  corner  of  Wallace 
and  Ward  Avenues,  for  the  Canadian  General  Electric 
Co.,  Ltd. 

The  Anthes  Foundry,  Ltd.,  64  Jefferson  Avenue. 
Toronto,  will  build  addition  to  its  foundry  and  install 
new  equipment. 

The  Lennard  Machine  Tool  Co.,  Ltd.,  Toronto, 
has  been  incorporated  with  a  capital  stock  of  $40,000 
by  Henry  B.  Hudson  Robert  E.  Grass.  157  Bay 
Street ;  Alexander  S.  Lown,  room  12,  26  Adelaide 
Street  West,  and  others  to  manufacture  maehitiery, 
tools,  etc. 

The  Canadian  Tygard  Engine  Co.  will  build  a  car- 
buretor plant  in  Toronto  to  cost  $40,000.    H.  R.  Wat- 
son, 907  Excelsior  Life  Building,  is  the  architect. 
Ove.lph,  Onf. — 

The  Commercial  Motor  Trucks,  Ltd..  the  Canadian 
branch  of  the  Commerce  Motor  Car  Co.,  Ltd.,  De- 
troit, Mich.,  will  establish  a  branch  factory  in  Guelph. 
and  plans  have  been  prepared  for  the  erection  of  a 
plant.  Construction  will  start  at  once,  and  opera- 
tions are  expected  to  begin  next  October.  It  is  the 
intention  of  the  company  to  purchase  locally  many  of 
the  parts  which  will  be  required  for  assembling  the 
motor  trucks.  The  directors  of  the  Canadian  com- 
pany are:  Walter  E.  Parker  E.  M.  Baker.  Charles  L. 
Granger,  George  D.  Cox,  all  of  Detroit,  and  J.  M. 
Taylor,  F.  E.  Pantridge  and  J.  E.  Carter,  Guelph. 
The  plant  will  be  constructed  on  a  site  of  25  acres, 
opposite  the  Moncrief  Furnace  Co.,  on  the  York  Road. 

The  T..  Eaton  Co.,  190  Yonge  Street,  Toronto,  own- 
er of  the  Guelph  Stove  Works,  has  had  plans  prepared 
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by  W.  A.  Mahoney  for  an  addition  to  the  foundry,  80 
X  200  ft.  A  new  cupola  will  be  built  and  considerable 
new  machinery  will  be  required.  A  new  office  build- 
ing will  also  be  erected.  When  the  improvements  are 
completed,  about  140  additional  men  will  be  employed. 
Paris,  Ont. 

The  McFarlane  Engineering  Co.,  will  convert  its 
plant  used  during  the  war  in  the  production  of  muni- 
tions into  a  grey  iron  foundry  There  will  be  two 
cupolas  with  a  production  of  20  tons  daily.  The  com- 
pany also  proposes  to  go  into  the  manufacture  of 
wood-working  machinery,  and  certain  lines  of  ma- 
chine tools  and  .specialties. 
St.  Catharines,  Ont. — 

Production  of  drop  forge  dies  and  tools  has  been 
undertaken  by  the  Kimber  &  Hillier  Manufacturing 
Co.,  that  has  been  organized  recently  in  St.  Cathar- 
ines. Trimming  dies,  punching  and  bending  tools  are 
the  other  lines  being  turned  out. 

Manufacttire  of  wire  wheels  for  motor  cars  is  be- 
ing undertaken  in  St.  Catharines  by  the  Ajax  "Wire 
Wheel  Corporation  of  America  that  has  bought  a  site 
and  is  proceeding  with  the  erection  of  a  brick  and 
concrete  factory. 

Power  Specialty  Co.,  manufacturers  of  superheaters 
for  locomotives  and  marine  boilers,  with  head  office 
in  New  York,  have  purchased  a  two-acre  factory  site 
in  St.  Catharines  adjoining  the  Turnbull  Electro 
Metals  plant.  A  plant  with  6,000  feet  of  floor  space 
is  being  erected  this  year,  and  a  foundry  will  be 
built  later.  The  company  expects  to  have  a  pay  roll 
of  $25,000  for  the  first  year.' 

The  Ealton-Carlson  Co.,  recently  incorporated  with 
a  capital  stock  of  $400,000  to  manufacture  mechanics' 
tools  and  drop  forgings,  etc.,  is  establishing  a  plant. 
Most  of  its  machinery  has  been  ordered,  but  it  is  ex- 
pected to  be  in  the  market  shortly  for  punch  presses, 
drop  hammers,  etc.  The  officers  are.:  A.  T.  Baker, 
president;  Walter  Carlson,  vice-president;  S.  G.  Wal- 
ton, secretary  and  manager. 
Windsor,  Ont. — 

The  Victor  Motors,  Ltd.,  has  been  incorporated  with 
a  capital  stock  of  $1,000,000  by  Joseph  Neff  and  Louis 
Genest  both  of  Detroit,  Mich. ;  Arthur  B.  Drake,  An- 
son H.  Foster  and  others,  Windsor,  Ont.,  to  manufac- 
ture gasoline  engines,  motors,  parts,  machinery,  etc. 
Hamilton,  Ont.- — 

The  Brown  Boggs  Co.,  Ltd.,  will  build  additions 
to  its  foundry  which  will  more  than  double  the  pre- 
sent output.    The  installation  will  eventually  include 
a  25-ton  traveling  crane. 
Woodstock,  Ont. — 

The  Standard  Tube  &  Fence  Co.,  Hunter  Street, 
Woodstock,  Ont.,  will  build  an  addition  to  its  plant  to 
cost  $30,000.    W.  Moore  is  manager. 
Brockville,  Oni. — 

The  plant  of  the  International  Metal  Works  is  be- 
ing enlarged  by  the  addition  of  approximately  8,000 
square  feet  of  floor  space  to  provide  for  additional  pro- 
duction of  automobile  sheet  metal  parts.  Manufac- 
ture of  motor  car  bodies  is  also  being  carried  on  by 
this  company. 
Oalt,  Ont.— 

The  Elliott  &  Whitehall  Machine  Co.  has  secured  a 
site  in  Jackson  Park  and  will  erect  a  factory,  con- 
struction to  be  started  immediately.  The  ratepayers 
of  the  city  passed  a  by-law  granting  the  company  a 
loan  of  $20,000, 


Peterhoro,  Ont. — 

The  Canadian  General  Electric  Co.  will  evest  an 
addition  to  its  plant  at  Peterboro  and  install  equip- 
ment at  a  total  cost  of  $500,000. 

Orillia,  Ont. 

Electric  steel  castings  will  be  produced  by  the  com- 
pany that  is  taking  over  the  operation  of  the  electric 
furnace  erected  at  Orillia  during  the  war.  This  equip- 
ment vv^as  used  during  the  war  for  the  production  of 
low  phosphorus  pig  iron  from  shell  turnings,  together 
with  other  furnaces  in  St.  Catharines,  Hamilton,  To- 
ronto, Montreal,  Shawinigan  Falls,  Vancouver,  and 
elsewhere.  The  furnace  at  Orillia  is  of  five -ton  cap- 
acity. It  was  capable  of  turning  out  approximately 
700  tons  of  phosphorus  pig  per  month.  Sinee  Novem- 
ber, 1918,  this  equipment  has  been  standing  idle. 

WHla7id,  Ont. — 

The  Canadian  Mead-Morrison  Co.,  Welland,  Ont., 
manufacturer  of  steam  electric  and  gasoline  hoists, 
dredging  machinery,  conveyors,  etc.,  is  making  pre- 
parations to  extend  its  plant  and  increase  production. 

The  board  of  directors  of  Canada  Foundries  &  Forg- 
ings, Ltd.,  has  decided  to  proceed  at  once  with  an  ex- 
pansion of  facilities  at  its  Welland,  Ont.,  plant,  which 
will  greatly  increase  the  output  of  heavy  drop  forg- 
ings. It  also  contemplates  further  extensions  to  meet 
the  growing  demands  of  Canadian  automotive  indus- 
tries. 

Reorganization  of  the  Volta  Manufacturing  Co.  of 
Welland,  involves '  no  change  in  the  personnel  of  that 
organization.  The  company  has  taken  out  a  tnew  char- 
ter, with  a  capitalization  of  $1,200,000.  Electric  fur- 
nace regulators  and  other  equipment  are  in  greater 
demand  in  Canada.  There  are  quite  a  number  of  in- 
quiries from  companies  that  are  considering  the  instal- 
lation of  electric  furnaces.  Export  business  is  in 
prospect  as  well. 

Walkerville,  Ont. — 

A  company  has  been  organized  in  Walkerville  for 
the  manufacture  of  motor  trucks  of  2V2  tons  carry- 
ing capacity.  A  plant  formerly  owned  by  the  Gramm 
Company  has  been  secured  and  production  is  likely  to 
commence  early  in  May.  The  organization  is  incor- 
porated as  the  Gotfredson-Joyce  Corporation,  Limited. 
An  output  of  1,000  trucks  is  aimed  at  in  the  first 
year. 

Walkerton,  Ont. — • 

Messrs.  Larson  &  Shaw's  st.amping  works  in  Walk- 
erton, Ont.,  is  a  recent  addition  to  the  industries  ctf 
that  town  which  is  fast  developing  into  a  very  prom- 
ising business  enterprise.  At  the  present  time  they 
are  working  both  night  and  day  shifts  in  order  to 
catch  up  with  their  orders,  and  considerable  additions 
to  the  working  staff  will  likely  be  made  shortly.  The 
firm  are  manufacturing  .special  hardware  products  in 
copper,  brass  and  aluminum  and  also  turn  out  fer- 
rules, washers,  bronze  and  copper  castings,  while  con- 
siderable attention  is  being  devoted  to  electrotyping. 

Niagara  Falls,  N.Y. — 

The   Carborundum   Co.,  Niagara  Falls,  N.Y.,  will 
spend  approximately  $500,000  in  extending  its  iocal 
plant  and  its  furnaces  at  Niagara  Falls,  Ont.,  and 
Shawinigan  Falls,  Que.    Work  will  begin  at  once. 
Hull,  Que. — 

The  Hull  Iron  &  Steel  Works,  Hull,  Que.,  is  having 
plans  prepared  by  Millson  &  Burgess,  209  Sparks 
Street,  Ottawa,  Ont.,  for  the  erection  of  a  foundry. 
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VANADIUM 

Its  Occurrence  and  Utilization. 


(Abstracted  from  a  paper  on  the  Development  of 
Ferro-Vanaclian  Metallurnfy  presented  at  the  Boston 
Mcetinfj  of  the  American  Electrochemical  Society. 
April  10th,  by  P..  D.  Saklatwalla,  General  Supt.  of 
the  Vanadium  f'or'poration.) 

"We  will  discuss  briefly  the  technical  evolution  of 
the  processes  of  reduction,  and  the  general  properties 
bearing  on  such  processes,  of  an  element  which  up  to 
only  a  few  years  ago  was  characterized  as  a  chemi- 
cal curiosity,  a  so-called  rare  element.  Following  a 
recognition  of  its  useful  properties,  this  element, 
"vanadium,"  was  suddenly  converted  from  its  labora- 
tory obscurity  into  a  commercial  necessity  of  far- 
reaching  importance.  In  this  commercial  evolution  it 
resembles,  to  some  extent,  the  element  aluminum,  which 
was  similarly  transformed  from  an  element  of  chemi- 
cal catalogs  into  a  metal  of  everyday  neces.sary  tech- 
nical domestic  use.  Vanadium,  like  aluminum,  destin- 
ed to  be  a  great  engineering  factor,  was  known  to 
exist,  and  its  chemistry  fairly  well  developed,  years 
ahead  of  its  actual  entry  into  commerce. 

This  neglect  of  its  useful  properties  was  due  to  var- 
ious substantial  reasons.  In  the  first  place,  its  tech- 
nical uses  were  limited  until  Prof.  Arnold's  researches 
conclusively  proved  its  value  in  the  manufacture  of 
steel;  hence  there  was  very  little  incentive  for  its 
technical  development.  In  the  second  place,  though 
its  presence  was  widely  manifested,  it  was  of  rare  oc- 
currence in  a  commercially  workable  deposit.  Van- 
adium had  been  classed  among  the  rare  elements,  with 
very  little  justification.  It  was  not  the  distribution  of 
the  element,  but  its  occurrence  in  a  concentrated  form 
at  one  locality  that  was  lacking  until  the  discovery  of 
the  Peruvian  deposits  in  the  Andes,  near  Cerro  de 
Pasco,  by  Don  Antenor  Rizo  Patron,  in  1905.  In  fact, 
vanadium  is  one  of  the. most  widely  distributed  ele- 
ments on  the  face  of  the  earth.  It  is  diffused  throuirh 
all  primitive  granites  and  many  sedimentary  rocks 
and  clays.  Besides  forming  a  number  of  .special  min- 
erals, its  presence  has  been  proved,  as  accompanying 
other  elements,  in  at  least  fifty  different  minerals.  In 
large  amounts  it  occurs  in  lead  ores,  and  in  very 
small  quantities  in  iron  and  copper  ores.  It  is  found 
in  the  ashes  of  very  many  coals  and  various  plants. 
Its  distribution  as  to  locality  also  is  not  restricted, 
none  of  the  continents  of  our  globe  being  free  from  it. 
To  get  an  idea  of  the  quantity  of  vanadium  contained 
in  our  globe,  Vogt  comes  to  the  conclusion  from  vari- 
ous quantitative  determinations  in  minerals,  that  the 
entire  crust  of  the  earth  would  show  an  average  con- 
tent of  between  0.0025  and  0.05  per  cent  vanadium. 
Further,  the  presence  of  vanadium  is  no  restricted  to 
our  planet  alone.  Sir  Norman  Lockyer  has  shown  its 
presence  in  the  spectra  of  various  heavenly  bodies. 
Also  a  number  of  meteorites  have  been  shown  to  con- 
tain vanadium. 

The  history  of  vanadium  is  more  than  a  century 
old.  It  was  discovered  in  1801  by  Manuel  del  Rio,  in 
the  lead  ores  of  Zimpan  in  Mexico,  but  was  considered 
by  Collet  Descotils,  who  analyzed  these  ores  in  Pari  ;, 
to  be  identical  with  chromium.  Thus  del  Rio's  dis- 
covery was  forgotten,  until  Sefstroem,  in  1830,  re- 
discovered the  element  in  iron  produced  from  certain 
Swedish  ores.  Then  Woehler,  taking  up  the  analy- 
sis of  the  Mexican  lead  ores  investigated  by  del  Rio, 


conclusively  proved  that  Sefstroem 's  new  element  was 
the  same  as  that  found  by  del  Rio.,  viz.,  vanadium. 
This  controversy  inspired  Berzelius  to  investigate  the 
chemistry  of  this  new  element  in  a  most  thorough 
manner.  It  will  not  be  too  much  to  say  that  the 
foundation  on  which  the  chemical  knowledge  of  this 
element  is  erected  is  formed  by  the  work  undertaken 
by  this  old  master  in  IS.*^!.  Comparatively  little  was 
added  to  it,  until  Sir  Henry  Roscoe,  about  40  years 
later,  through  his  researches  from  1867-1870,  furnish- 
ed additional  valuable  data.  The  first  sugorestion  of 
technical  application  of  vanadium  to  metallurgy  car- 
ries us  back  to  the  year  1863  when  Lewis  Thompson 
expressed  the  idea  of  vanadium  having  a  similar  effect 
to  nickel  on  iron,  since  it  was  found  in  iron  of  re- 
markably ductility.  A  year  later,  Edward  R'ley  sucr- 
gested  the  extraction  of  vanadium  from  pig  iro'i. 
which  being  analyzed  by  him,  seemed  to  contain  this 
element. 

The  treatment  of  vanadium-bearing  materials  and 
minerals  can  be  said  to  have  started  followinor  Ros- 
coe's  work  in  1867-1870,  when  vanadium  found  appli- 
cation in  the  dyeing  and  ceramic  industries,  but  it  was 
not  until  1896  that  its  entry  into  metallurgy  can  be 
said  to  date.  In  that  year  the  Firminy  Steel  Works 
in  France  experimented  with  the  use  of  vanadium  in 
armor  plates.  However,  the  superiority  of  vanadium 
steels  cannot  be  said  to  have  been  established  until  the 
year  1900,  especially  by  the  comprehensive  investiga- 
tions of  Prof.  Arnold  in  Sheffield,  England,  which 
work  was  further  completed  by  the  publication  of 
Sankey  and  Smith  in  1904.  Immediately  after  these 
publications,  establishing  the  usefulness  of  vanadium 
in  steel  metallurgy,  the  most  important  known  de- 
posit of  vanadium-bearing  mineral  was  discovered  in 
Peru  in.  1905,  thus  ensuring  a  permanent  supply  for 
the  establishment  of  a  vanadium  industry  and  a  com- 
mercial technology  for  the  treatment  of  vanadium 
minerals. 


WHAT  CANADA  CAN  DO  BY  DEEPENING  THE 
ST.  LAWRENCE-GREAT  LAKES  WATER  ROUTES. 

Can  construct  the  greatest  waterway  in  the  World. 

Can  made  every  Lake  Port  an  Ocean  Port. 

Can  place  Western  Canada  1,500  miles  closer  to  the 
markets  of  Europe  and  of  Eastern  Canada  and  the 
United  States. 

Can  develop  electric  energy  that  will  make  Canada 
the  workshop  of  the  World. 

Can  enable  Nova  Scotia  to  send  coal  to  Ontario. 

Can  open  up  the  coalfields  of  Alberta  by  providing 
the  Western  Provinces  with  the  cheap  transportation 
facilities  which  are  essetfitial  to  her  development. 

Can  forward  the  day  when  Alberta  will  be  the  great- 
est industrial  and  manufacturing  province  of  Canada. 


BRITISH  COLUMBIA  EXTENDS  PERIOD  OF  PIG 
IRON  BOUNTY. 

An  amendment  has  l)een  passed  to  the  Iron  Ore  Boun- 
ties Act  of  British  Columbia  extending  the  period  of 
its  operation  to  1925.  This  legislation  empowers  the 
Provincial  Government  to  pay  a  bounty  of  $3.00  a  ton 
on  pig  iron  manufactured  in  British  Columbia  from 
local  ore,  and  $1.50  per  ton  on  pig  iron  produced  from 
ore  mined  outside  the  Province. 
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Water  Power  Development  In  Canada 


The  Dominion  Water  Power  Branch,  Department  of 
the  Interior,  and  the  Dominion  Bureau  of  Statistics, 
Department  of  Trade  and  Commerce  have  through  co- 
operation, just  completed  an  exhaustive  census  and 
analysis  of  the  developed  water  power  in  Canada.  The 
figures,  which  are  complete  to  January  1st,  1920,  are 
exceptionally  interesting  and  are  indicative  of  the 
marked  manner  in  which  the  water  power  resources  of 
the  Dominion  are  being  put  to  advantageous  use. 
Practically  every  great  industrial  centre  in  Canada 
is  now  served  with  hydro-electrical  energy  and  has 
within  easy  transmission  distance  ample  reserves  of 
water  power.  Active  construction  in  hydor-electrical 
enterprise  is  fast  linking  up  the  few  centres  which  are 
still  unserved,  and  which  have  water  power  resources 
in  their  vicinity.  In  those  localities  where  water 
power  is  not  available,  nature  has  bountifully  sup- 
plied fuel  reserves  of  coal,  gas  or  oil. 

According  to  a  recent  computation  the  water  power 
resources  of  the  British  Empire  have  been  placed 
at  from  50  to  70  million  horse  power.  This  does  not 
include  such  territories,  formerly  under  control  of  the 
Central  Powers,  as  will  fall  in  future  under  British 
influeice.  To  this  total  Canada  contributes  in  the 
neighborhood  of  20  million  horse  power.  This  figure 
represents  the  power  available  at  sites  at  which  more 
or  less  definite  information  is  to  hand.  Continued  in- 
vestigation will  undoubtedly  add  to  this  figure. 

According  to  the  statistics  just  compiled  there  is 


installed  throughout  the  Dominion  some  2,418,000  tur- 
bine or  water  wheel  horse  power  (Table  1),  of  which 
2,215,000  horse  power  is  actually  and  regularly  em- 
ployed in  useful  work.  The  larger  figure  includes  the 
total  installed  capacity  at  full  gate,  including  reserve 
units.  It  does  not,  however,  include  hydraulic  ex- 
citer units.  A  large  number  of  the  plants  now  operat- 
ing are  designed  for  the  addition  of  further  units  as 
the  market  demands.  The  ultimate  capacity  of  such 
plants,  together  with  that  of  new  plants  now  under 
construction,  total  some  3,385,000  horse  power. 

Of  the  total  power  installed,  1,756,791  h.p.  or  72.7 
per  cent  is  installed  in  central  electric  stations.  By 
central  electric  stations  are  meant  stations  which  are 
engaged  in  the  development  of  electrical  energy  for 
sale  and  distribution.  Central  station  power  is  sold 
for  lighting  mining,  electro-chemical  and  electro-metal- 
lurgical industry,  milling  and  general  manufacturing. 
It  is  apparent  therefore  that  the  central  station  total 
listed  in  Column  3  includes  a  portion  of  the  totals  list- 
ed in  Columns  4  and  5  as  used  in  other  industries.  In 
the  pulp  and  paper  industry  473,265  h.p.  is  utilized, 
of  which  381,631  h.p.  is  generated  directly  from  water 
in  pulp  and  paper  establishments  while  91,634  h.p.  is 
purehesd  from  hydro-central  electric  stations. 

Hydro  power  used  for  other  purposes  and  other 
industries  may  be  listed  as  follows:  For  lighting  pur- 
poses, 434,613  h.p. ;  in  mining  industry,  177,728  h.p.  ; 
in  flour  and  grist  mills,  42,736  h.p.;  in  lumber  and 


turbines  and  \n/G/Cer-w hea.l3  msta/iei^  'n  tv^Cer  pov/er  planLSi 
in  Canada  by  nurriber  and  capacity      units  and  by  provinces. 
January  /st  1920 


Total  wat^f 
yvhe$ls  and 
turbines 
installeol 
H.p. 

Units  of 

100  H.p 

or  under 

Units  o*er 

lOO  H.P! 

and  onder 

SOO  H.  R 

Units  of 
SOO  H-  p. 
and  under 

2900  H.  P. 

Units  of 
Z.OOO  H.p. 

and^nder 

S.OOOH.R 

Units  of- 

5,000  H.R 

and  under- 

10,000  H.R 

Units  of 

IO,OOQ  H.R 

and  under 

ZO,00OH.R 

Units  of 

20,000  H.p 

and  over 

NO 

H.  P. 

HO 

NO 

H.p 

NO 

H.P. 

NO 

no 

h.R 

1 

Z 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

IS 

16 

YUKON 

13,  (99 

6 

199 

3 

3,000 

2 

/  0^000 

BRITISH 
COLUMB/A 

308J67 

/2V 

4.396 

^3 

/0.4Q8 

39 

44,S73 

19 

62,100 

6 

42,000 

12 

144.600 

ALBERTA 

32,992 

9 

492 

s 

900 

z 

6,000 

4 

Z3,600 

SASKATCHEVtAli 

MANITOaA 

83,447 

1 

450 

2 

1,000 

9 

3S.S97 

Q 

46,400 

ONTARIO 

f.0 15,726 

734 

32,190 

182 

39,844 

/4r 

JSS^062 

77 

186,380 

14 

89,050 

36 

474,200 

2 

40,000 

QUEBEC 

9/0,029 

893 

31,942 

189 

46,626 

MO 

JSI,46l 

SI 

157,826 

22 

IS/,07S 

20 

2SIJ00 

6 

120,000 

N£Yi 
BRUNSWICK 

/6,080 

6/ 

2,084 

16 

3,69S 

10 

10,300 

1 

2,000 

NOVA  scon  A 

34,323 

324 

8,968 

38 

9,605 

19 

I3.2S0 

1 

2^00 

PRiNCe 
SomftO/SLMO 

J,9i3 

93 

/,933 

TOTALS 

2.417,896 

Z244 

?Z.204 

474 

II/,6I9 

360 

2>7 8,646 

I60 

4S4,402 

S6 

36/,/ 2S 

68 

869,900 

8 

/  60,000 

TABLE  2 


134 


IRON   AND   H  T  E  E  L   OF  CANADA 


May,  1920 


saw  mills,  37,918  h.p. ;  in  other  manufacturing  indus- 
tries 172,955  h.p.  These  figures  are  evidence  of  the 
widespread  manner  in  which  the  Dominion's'  water 
power  resources  are  being  applied  to  the  furtherance 
of  its  industrial  development.  In  further  reference 
to  the  foregoing  total  of  water  power  developed  in 
Canada,  it  might  be  noted  that  during  the  fiscal  year 
ending  March  31st,  1919,  there  were  exported  from 
plants  included  in  tabulation,  175,000  h.p.  years. 

Table  2  analysing  the  number  and  capacity  of  the 
water  wheels  and  turbines  installed,  is  of  considerable 
interest.  The  total  installation  of  2,417,896  h.p.  is 
comprised  of  3,370  units  of  an  average  capacity  of 
715  h.p.  While  '2,244  of  these  units  are  of  100  h.p. 
or  under,  they  contribute  oply  82,204  h.p.  or  3.4  per 
cent  of  the  total.  A  total  of  1,845,427,  or  76.3  per 
cent  of  the  whole  is  contributed  by  units  of  2,000 
h.p.  and  over;  1,391,025  h.p.,  or  57.6  per  cent  by  units 
of  5,000  h.p.  and  over;  1,029,900  h.p.,  or  42.6  per 
cent  by  units  of  10,000  h.p.  and  over;  and  160,000 
h.p.,  or  6.6  per  cent  by  units  of  20,000  h.p.  and  over. 
This  table  is  illustrative  of  the  modem  tenedncy  to- 
wards the  installation  of  large  units.  Reference  might 
be  made  in  this  connection  to  the  50,000  h.p.  turbines 
which  are  contemplated  for  the  new  development  of 
the  IIj'dro-Electric  Power  Commission  at  Qiieenston. 

The  statistics  in  Table  3  refer  to  the  developed  wat- 
er power  used  in  connection  with  the  central  electric 
station  industry.  The  central  station  industry  has 
made  great  strides  in  Canada  in  recent  years.  A  net- 
work of  transmission  systems,  which  are  being  rapidly 
extended  from  year  to  year,  covers  central  and  south- 


western Ontario  and  .southern  Quebec.  Other  system.? 
established  in  numerous  centres  from  coa.st  to  coast 
are  likewise  rapidly  extending  their  scope.  Ninety- 
one  point  four  per  cent  of  the  primary  power  used  in 
the  central  stations  throughout  the  Dominion  is  do- 
rived  from  water,  evidencing  in  a  striking  manner  the 
advantageous  location  of  the  water  power  resources  to 
industrial  centres. 

The  total  installed  water  wheel  and  turbine  horse 
power  in  hydro  central  electric  stations  is  1,756,791 
h.p.  Fuel  auxiliaries  installed  as  stand-by's  to  these 
hydro  stations  brings  the  total  installed  primary  cap- 
acity up  to  1,873,989  h.p.,  connected  to  1,449,180 
k.v.a.  dynamo  capacity.  The  total  capital  invested 
in  these  central  stations,  inclusive  of  transmission  and 
distribution  .systems  is  $369,464,961,  or  an  average  of 
$210  per  installed  primary  hor.se  power. 

Of  special  interest  to  engineers  is  the  actual  cost  of 
construction  of  hydro-electric  power  stations,  exclusive 
of  transmission  and  distribution  systems.  The  figures 
of  70  representative  hydro-electric  stations  through- 
out the  Dominion  with  an  aggregate  turbine  installa- 
tion of  745.797  horse  power  show  a  total  construction 
cost  of  $50,740,468  (pre-war  figures)  or  an  average 
of  $69.11  per  installed  horse  power.  This  cost  in- 
cludes the  capital  invested  in  construction  of  dams, 
flumes,  penstocks,  and  all  hydraulic  works,  and  of 
power  stations  and  equipment.  It  excludes  real  estate 
and  transmission  and  distribution  equipment.  The  fig- 
ure in  brief  represents  the  capital  cost  of  construction 
at  the  power  site. 

With  a  water  power  development  of  274  h.p.  per 
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thousand  population,  Canada  stands  well  in  the  fore- 
front in  respect  to  availability  and  utilization  of 
hydro  power  resources,  being  only  surpassed  in  this 
respect  by  Norway.  The  enormous  water  power  re- 
serves still  untouched  form  a  substantial  basis  for  the 


progressive  exploitation  and  development  of  other  nat- 
ural resources,  and,  if  properly  co-ordinated  with  the 
development  and  utilization  of  the  enormous  fuel  re- 
sources of  the  Dominion,  are  an  assurance  of  con- 
tinued industrial  expansion  and  prosperity. 
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Power  Developments  In  Scandinavia 

By  J.  W.  BECKMAN.* 
A  Paper  read  at  the  Meeting  of  the  American  Electro- 
chemical Society,  Boston,  April  10th,  1920. 


Due  to  various  circumstances,  such  as  wise  or  un- 
wise legislation,  and  due  to  the  mental  lethargy  of 
the  American  people,  encouraged  to  a  great  extent  by 
the  availability  of  cheap  sources  of  energy  other  than 
water  power,  hydro-electric  developments  have  been 
to  a  great  extent,  overlooked  and  neglected  in  this 
country,  compared  with  similar  power  sources  in  other 
parts  of  the  world,  in  countries  often  less  favorably 
situated  as  to  coal  supplies,  but  perhaps  more  fortu- 
nate in  regard  to  the  selection  of  their  legislating  re- 
presentatives. 

It  is  often  stimulating  to  see  what  other  people  have 
done  along  a  special  line,  and  it  is  just  as  often  en- 
couraging to  see  how  seemingly  insurmountable  trou- 
bles have  been  overcome  when  there  was  an  intelligent 

*Metallurgical  Engineer,  San  Francisco,  Cal. 


public  behind  an  undertaking  The  two  Scandinavian 
countries,  Sweden  and  Norway,  have  been  pioneers 
along  hydro-electric  developments,  and  it  would  seem 
of  interest  to  get  an  insight  into  developments  there. 

It  has  become  a  habit  with  us  in  the  United  States 
to  look  to  Sweden  and  Norway,  and  especially  to  the 
latter,  as  countries  favored  by  a  kind  Providence  as 
to  water  power  available  for  development,  and  it  has 
also  become  a  maxim  to  consider  that  power  in  Nor- 
way can  be  obtained  at  fabulously  low  figures  due 
to  the  extremely  cheap  cost  of  installation.  Recent 
information  published  in  a  Norwegian  technical  jour- 
nal, compiled  by  Mr.  T.  Christensen,  indicates  a  decid- 
ed discrepancy  in  our  assumptions. 

We,  in  the  United  States,  compared  with  Norway, 
are  very  backward  in  the  development  t>f  our  hydro- 
electric possibilities.   In  our  country  we  have  unutilized 
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possibilities  whch  are  surrounded  by  opportunities  for 
the  utilization  of  the  power  sueh  as  Norway  never  has 
had  and  knowing  the  topography  of  that  country,  it  is 
doubtful  if  they  will  ever  have  opportunities  as  we 
have  them  here  today.  There  is  no  reason  to  deny  the 
fact  that  Norway  has  had  some  extremely  cheap  power 
installations,  but  in  many  cases,  and  perhaps  in  all  of 
them,  the  consumers  that  wanted  the  cheap  power  had 
to  move  into  a  desolate  wilderness  or  to  an  isolated 
point  on  the  coast  line  and  there  install  the  power- 
consuming  indvLStry. 

It  might  be  considered  that  the  power  could  be 
tran'^mitted  from  the  generating  station  to  a  suitable 
point  for  consumption,  but  in  many  cases  the  forma- 
tion of  the  country  prohibits  such  transmission  lines. 
Snow-capped  mountains,  glaciers  and  climatic  condi- 
tions form  barriers  which  often  eliminate  the  possi- 
bility of  long-distance  transmission.  These  are  some 
of  tiie  factors  which  determine  the  building  of  hydro- 
electric plants  for  industrial  purposes,  and  without 
knowing  all  the  details  connected  with  the  Norwegian 
developments  it  is  impos:sible  to  fully  comprehend 
their  locations.  It  can  be  said,  with  a  reasonable  am- 
ount of  correctnes.s,  that  the  larger,  readily  available, 
cheap  power  developments  have  all  been  taken  up  and 
are  being  utilized  for  industrial  purposes  electro- 
chemical, electro-metallurgical,  as  well  as  in  the  manu- 
facture of  wood  products. 

The  estimated  average  cost  to  install  hydro-eleetrie 
power  in  Norway  today  is  700  Norwegian  crowns,  or 
in  dollars  with  no"rmal  exchange,  when  $1,000  equals 
3.75  crowns,  this  would  make  the  cost  of  installation 
$194  per  installed  kilowatt.  The  investing  public  of 
Norway  seems  to  be  satisfied  with  a  lower  rate  of  re- 
turn than  that  of  the  United  States,  since  this  power 
is  obtainable  at  the  bus-bars  at  $19.41  per  kilowatt 
year,  and  this  price  supposedly  covers  all  costs  such  as 
depreciation  and  amortization  of  the  plant,  as  well  as 
operating  expenses.  The  transmission  cost  is  appar- 
ently large,  since  the  average  price  of  power  at  the 
end  of  a  transmission  line  is  $29.33  per  kilowatt  year, 
while  the  charge  of  power  to  the  small  consumer 
through  a  distributing  system  is  $53.33  per  kilowatt 
year.  Even  these  figures  are  low  compared  with 
prices  charged  under  similar  conditions  in  the  United 
States.  None  of  the  transmission  lines  in  Norway  are 
of  any  unusual  length. 

The  water-power  developments  in  Norway  show  a 
most  interesting  history  and  indicate  what  a  finan- 
cially poor  country  with  a  small  population  can  do 
if  it  is  fully  brought  to  realize  the  advantages  Nature 
has  placed  in  its  grasp.  Here  it  is  worth  mentioning 
that  the  industrial  development  of  all  kinds  in  the 
Scandinavian  countries  are  due,  to  a  great  extent,  to 
the  foresight  and  vision  of  the  daily  papers,  which  are 
keen  and  eager  to  give  to  their  readers  authentic  ar- 
ticles on  technical  and  scientific  matters — the  only 
way  by  which  a  true  public  interest  can  be  created  for 
the  intelligent  industrial  development  of  the  country. 

The  first  use  of  Norwegian  water  power  was  for  the 
purpose  of  operating  grist  mills,  flour  mills  and  saw 
milk.  The  annual  development  of  water  power  for 
such  purposes  has  gone  slowly  forward  at  the  rate  of 
about  1,500  H.P.  per  annum. 

In  1895  only  700  to  800  H.P.  electric  energy  was 
generated  by  water;  tbis  was  the  birth  of  hydro-elee- 
trie developments. 

During  the  following  five  years  the  total  increa.se 
of  water  power  developed  for  the  production  of  elec- 


tric energy  amounted  to  15,000  H.P.,  or  an  average 
increa.se  of  3.000  H.P.  per  year.  During  the  following 
five-year  period  40,000  II. P.  of  water-generated  elec- 
tric energy  was  in.stalled  and  there  wa.s  an  average 
annual  increase  of  8,000  H.P.  160,000  H.P.  additional 
electric  energy  was  placed  in  operation  during  the 
five-year  period  from  1905  to  1910,  averaging  an  an- 
nual increase  of  over  30,000  H.P. 

It  is  of  especial  interest  that  simultaneously  with 
the  increased  demand  for  water  power  for  the  pur- 
pose of  generating  electric  energy,  the  water  had  also 
been  utilized  in  ever-increasing  amount*  in  the  paper 
industry  and  in  1910  the  two  interests,  the  electrical 
industry  and  the  paper  industry,  were  consuming 
about  the  same  amounts:  214,000  H.P.  by  the  paper 
industry,  and  213,000  H.P.  for  the  generation  of  elec- 
tric energy. 

At  that  time  one-third  of  the  electrical  energy  gen- 
erated was  used  for  domestic  purposes  and  two-thirds 
was  absorbed  by  indiistrial  demands. 

During  the  following  eight  years  Norway  made  en- 
ormous strides  in  the  electrochemical  industries,  and, 
consequently  the  growth  of  the  power-generating  in- 
dustries has  been  stupendous.  In  1910,  15,000  H.P. 
was  consumed  in  electrochemical  industries;  in  1918, 
770,000  H.P.  The  domestic  demand  for  power  has 
not  grown  at  all  in  proportion  with  that  of  the  in- 
dustries, and  is  today  represented  by  a  very  small 
percentage  of  the  total. 

Sweden  is  a  strip  of  land  approximately  the  same 
size  as  the  Pacific  Coast  States  of  the  United  States, 
dotted  all  through  its  length  with  various  industries 
which  have  developed  their  own  source  of  power  as 
one  of  the  inherent  parts  of  their  indu.strial  activity, 
considering  the  power  from  the  same  viewpoint  which 
prompts  the  development  and  operation  of  their  own 
sources  of  iron  ore  and  charcoal  for  the  iron  indus- 
tries. The  power  is  as  much  a  raw  material  as  any  of 
the  other  components  which  make  the  industry  pos- 
sible, and  the  cheapest  source  for  power  is  therefore 
sought  and  put  into  use. 

In  many  parts  of  the  United  States  an  industrial 
development  suffers  because  enormous  power  corpora- 
tions dominate  the  electric  field  with  a  network  of 
transmission  lines,  covering  the  country.  These  cor- 
porations, with  their  generating  facilities,  are  enorm- 
ous assets  to  the  country  as  a  whole,  but  due  to  many 
circumstafcices  they  are  forced  to  charge  exhorbitant 
prices,  exhorbitant  when  considering  the  power  as  a 
raw  material  essential  to  an  industry. 

It  is,  of  course,  to  the  power  corporations'  interest 
to  see  as  few  of  the  small  power  opportunities  de- 
veloped as  possible,  and  to-day,  owing  to  the  activities 
of  these  corporations  a  new  industry  contemplating 
starting  operation  asks  first  this  question,  in  this 
connection:  "Where  is  the  nearest  power  line?"  while 
in  Sweden  and  Norway  under  the  same  conditions  the 
question  is,  "Where  is  the  nearest  source  of  power 
that  can  be  developed?" 

The  result  of  this  attitude  in  Sweden  is  indicated 
by  the  following  official  table  of  1913.  showing  use  or 
developments  and  number  of  developments  in  Sweden, 
and  in  a  marked  way  shows  the  position  of  the  small 
developments.  These  statistics  are  undoubtedly  much 
improved  since  that  time,  both  as  to  small  and  large 
developments.  Some  very  large  installations  made  by 
the  government  have  since  been  placed  in  operation, 
and  these,  together  w'ith  small  ones,  have  increased 
the  total  water  power  developments  in  Sweden,  since 
1913,  over  30  per  cent. 
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Size  of  Equipment  in  Number  of    Total  Number  of 

Turbine  H.P.  Plants.         Turbine  H.P. 


50,000  or  more  ^  »u,uuu 

25,000—50,000  2  68,000 

10,000-25,000  6  109,000 

5,000—10,000  18  116,000 

1,000—  5,000  126  245,000 

200—  1,000  296  132,000 


750,000 

The  following  table  indicates  the  uses  the  power  wa? 
put  to  in  1913 : 

Utilization  of  the  Water  Powers  for  Different 
Purposes. 

Number  of  Per- 
Turbine  H.P.  centage. 


Iron  industry   215.000  29 

Paper  and  pulp  industries.  .  240,000  32 

Textile  industry   40,000  5 

Electrochemical  industry  .   .  .  90,000  12 
Power  distribution  and  mis- 
cellaneous   165,000  22 


Very  radical  chano'e^  have  taken  place  since  then 
in  the  Swedish  iron  industry  as  well  as  in  the  electro- 
chemical field.  Electric  pi"-  iron  manufacture  has 
grown  rapidly,  and  70,000  H.P.  is  used  in  these  fur- 
naces alone,  while  in  1913  there  were  only  a  com- 
paratively few  thousand  horsepower  used  in  this  in- 
dustry. The  consumption  of  electric  enersT  for  elec- 
trochemical manufacture  in  Sweden  in  1917  was  126,- 
000  H.P.,  and  it  has  grown  considerably  since  then. 

It  may  be  interesting  to  compare  the  water  power 
reserves  of  the  Scandinavian  countries — ^the  two  Euro- 
pean countries  that  are  most  righly  endowed— with 
those  'of  the  United  States  of  America.  Norway  has 
an  estimated  potential  water  poweir  of  7.5  million 
horsepower,  or  3,020  horsepower  per  1,000  inhabitants. 
Sweden  has  an  estimated  potential  water  power  of  6.2 
million  horsepower,  or  1,050  horsepower  per  1,000  in- 
habitants. The  United  States  has,  according  to  the 
latest  estimates,  a  maximum  of  67  million  horsepower 
and  a  minimum  of  37  million  horsepower,  or  roughly, 
540  and  290  horsepower  respectively  per  1,000  in- 
habitants. 

As  to  developed  water  power,  comparative  figures 
are  still  more  interesting.  Norway  has  a  population 
of  2:5  million  people  and  the  total  developed  power 
for  all  purposes  is  1.25  million  horse-power,  or  0.5 
horsepower  developed  for  each  inhabitant.  In  Sweden 
there  is  a  population  of  about  5.5  million  people  with 
the  total  developed  power  of  1.1  million  horsepower 
or  0.2  horsepower  developed  for  each  inhabitant. 

In  the  Pacific  Coast  States,  Washington,  Oregon 
and  California,  there  are  941,000  horsepower  develop- 
ed for  all  purposes,  and  in  these  States  there  is  a 
population  of  approximately  5  million  people,  or  0.188 
horsepower  developed  for  each  inhabitant.  If  hydro- 
electric power  were  developed  at  the  same  rate  on  the 
Pacific  Coast  as  in  Norway,  2.5  million  horsepower 
would  be  developed,  which  would  mean  that  close  to 
one  quarter  of  all  available  power  was  at  work.  Simi- 
lar figures  for  the  United  States  as  a  whole  are  of  no 
real  interest,  since  topographic  conditions  in  the  coun- 
tries are  so  completely  different. 

Comparisons  may  be  odious  but  they  may  also  be 


of  a  stimulating  nature.  These  comparisons  indicate 
how  power  developments  have  been  pushed  in  the 
Scandinavian  countries,  showing  how  the  power  before 
being  developed  might  have  been  considered  a  luxury, 
and,  on  being  developed,  became  a  national  necessity 
and  a  national  asset  of  the  highest  value. 

The  Scandinavian  countries  suffer  in  a  marked  de- 
gree from  shortage  of  fuels.  Wood  is  practically  the 
only  native  source  of  fuel,  and  as  an  energy  source  it 
is  practically  prohibited.  On  this  account,  water  pow- 
er developments  are  there  of  primary  importance, 
more  so  than  in  a  country  where  there  are  abundant 
available  sources  of  suitable  fuels  for  the  generation  of 
energy,  as  in  the  United  States  of  America  where  coal 
and  oil  have  been  plentiful.  But,  in  America,  as  in 
all  other  parts  of  the  world,  the  true  conservation  is 
that  which  is  applied  in  the  Scandinavian  countries, 
making  the  "White  Coal"  work,  by  the  fullest  de- 
velopment of  all  water  power  sources  both  large  and 
small.  Each  one  has  it  own  field,  and  each  develop- 
ment is  as  legitimate  and  essential  as  the  other. 


DETERMINATION  OF  RESISTANCE  OF  METALS 
AND  ALLOYS  TO  WEAR. 

Holz  &  Co.,  of  New  York,  issue  a  brochure  on  a 
laboratory  device  designed  to  assist  in  the  determin- 
ation of  the  resistance  of  metals  and  alloys  to  abra- 
sion, or  "wear." 

The  following  extract  contains  rather  interesting 
data  regarding  the  connection  between  the  relative 
hardness  of  metals  and  their  resistance  to  wear : 

In  selecting  suitable  alloys  and  determining  their 
most  effective  heat  treatment  to  resist  abrasion  or 
"wear"  it  has  often  been  assumed  that  the  harder  the 
material,  as  examined  by  the  customary  hardness  tests, 
the  greater  sliould  be  its  resistance  to  such  forces. 
However,  it  has  recently  been  definitely  established 
that  there  is  no  relation  between  the  property  we  call 
"hardness"  of  metal  and  its  wear  resisting  qualities 
(see  test  results  given  below.) 

Of  late  it  has  become  customary  to  apply  hardness 
tests  (by  measuring  the  resistance  of  the  metal  to 
penetration  of  a  ball  under  static  load  or  to  penetra- 
tion of  a  cone  under  dynamic  force)  to  many  cases 
where  the  hardness  as  such  of  the  metal  is  really  not 
involved,  but  only  such  properties  as  its  structural 
strength,  ductility,  cutting  efficiency,  or  its  resistance 
to  abrasion  under  dry  rolling  or  lubricated  sliding 
friction.  The  term  "hardness"  has  a  definite  mean- 
ing to  the  lay  mind,  but  to  the  expert  metallurgist 
and  engineer  its  meaning  is  extremely  indefinite.  Iden- 
tical forms  of  so-called  harness  tests  are  applied  for 
investigating  the  best  chemical  composition,  or  treat- 
ment, of  steels  called  upon  for  unlike  service,  as  for 
instance  in  ball  bearings,  railroad  rails,  gears,  shovel 
blades,  etc.  In  a  ball  bearing,  with  steel  balls  running 
in  a  race,  conditions  are  demanded  which  include  a 
minimum  of  friction  under  a  maximum  load,  while 
rails  demand  the  maximum  of  those  properties  which 
give  the  longest  life  with  the  capacity  for  developing 
the  highest  tangential  force.  There  is  no  relation 
whatever,  for  instance,  between  the  cutting  efficiency 
of  a  tool  in  a  lathe  and  its  hardness  as  determined  by 
any  of  the  well-known  methods.  While  it  would  ap- 
pear that  the  "toughness"  of  steel  as  determined  by 
the  impact  test,  would  go  hand  in  hand  with  its  re- 
sistance to  abrasion,  it  has  been  found  that  those  ma- 
terials which  possess  a  high  resistance  to  wear  have, 
as  a  rule,  extremely  low  resistances  in  the  notched- 
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bar  impact  tests.  Scientifically  speaking,  in  steels 
that  have  undergone  thermal  or  mechanical  treatment 
there  cannot  be  any  relation  between  such  mechanical 
tests  of  different  nature,  as  the  results  of  most  of 
thorn  depend  upon  entirely  different  stnu-tural  details 
of  the  steel,  such  as  the  actual  crystal  boundaries  or 
the  crystalline  material  of  the  grains. 

Felix  Robin  (Report  on  the  Wear  of  Steels;  Car- 
negie Scholarship  Memoirs,  British  Iron  and  Steel  In- 
stitute) found,  that  carbon  steels  do  not  wear  in  in- 
verse proportion  to  their  percentage  of  carbon.  They 
show  a  minimum  of  resistance  to  wear  at  aboiit  0.4  per 
cent  of  carbon.  Pure  and  fine-grained  metal  offers 
most  resistance.  Phosphorus  greatly  increases  the  re- 
sistance to  wear.  Small  quantities  of  manganese  and 
silicon  diminish  the  resistance  to  dry  abrasive  wear  in 
the  ease  of  carbon  steels,  which  is  the  opposite  to  what 
is  found  in  regard  to  lubricated  wear  on  a  polished 
surface.  Quenched  and  annealed  steels  (martensite, 
osmondite,  and  sorbite)  possess  a  very  high  degree  of 
resistance  to  wear  in  the  vicinity  of  the  euteetoid. 
This  resistance  does  not  increase  with  higher  percent- 
ages of  carbon.  Austenite  presents  a  special  degree 
of  resistance  to  wear,  while  it  is  relatively  soft  under 
ball  impression.  The  special  austenite  steels  particu- 
larly reveal  this  property.  Steels  containing  nickel 
and  manganese  in  high  percentages  are  exceedingly  re- 
sistant to  abrasion.  Pearlitic  chromium  steels  simi- 
larly wear  but  little,  particularly  in  the  case  of  an- 
nealed steels.  Vanadium  considerably  improves  the 
resistance  of  steels  to  wear  under  abrasion. 

The  following  table  is  a  summary  of  Robin's  tests 
of  Brinell  hardness  and  wear  (loss  in  mgr.  per  sq.  cm. 
of  abraded  surface;  thus  the  largest  wear  shows  the 
highest  number)  on  a  number  of  steels: 


Brinell 

Brinell 

Hardness. 

Wear. 

Hardness. 

Wea  r. 

95 

160 

250 

47 

149 

55 

255 

202 

155 

170 

355 

27 

180 

58 

453 

105 

190 

204 

574 

27 

600 

53 

These  figures 

show 

that 

there  is  absolutely 

no  re- 

lation  between  ' 

hardness" 

and  "resistance  to 

wear" 

on  steels  of  simi 

lar  or 

different  composition  or  treat- 

AMERICAN  STEEL  TREATERS  SOCIETY  FORMS 
TORONTO  BRANCH. 

A  Toronto  Branch  of  the  American  Steel  Treaters 
Society  was  formed  on  the  20th  April,  and  held  its 
first  gathering  at  the  King  Edward  Hotel,  where  an 
address  was  given  by  Mr.  W.  H.  Eisenmann  of  Chicago 
on  "Heat  Treatment,  Its  Past,  Present  and  Future.'' 
Our  readers  will  recollect  that  a  note  on  ancient  be- 
liefs and  practices  in  relation  to  steel,  by  Mr.  Paul 
Kreuzpointer  of  the  Society  was  published  in  the  De- 
cember issue  of  this  journal.  The  Toronto  Branch 
will  hold  monthly  meetings. 


CASTINGS 


We  shaU  be  glad  to  .supply, 
in  addition  to  our  General 
Catalogue,  literature  on 

Steel  Casting's  Iiithographed 
Galvanizing  Ware, 
Wire  Goods,  Enamelled 
Stoves  Signs 


made  by  the  Acid  Electric 
process  up  to  fifteen  tons. 
Castings  made  by  this  pro- 
cess are  free  from  blow 
holes,  easy  to  machine,  and 
superior  in  every  way  to 
ordinary  Steel  Castings. 

Castings  supplied  for  ship- 
building, cars,  locomotives, 
all    classes    of  machinery, 

etc. 


Head  Office  :  Montreal 
Branches  :   Toronto  and 

Winnipeg 
Steel  Foundry  Division: 
Lachine   Canal,  Turcot 


ment. 


DJBSflDSON 


National  Iron  Corporation,  Limited 

Head  Office,  Works  and  Docks:~TORONTO 


Evei'y  size  for  Water,  Gas,  Culvert  or  Sewer,  carried  in  stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 
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EDITORIAL 


Plate  Mill  Dominion  Steel  Corp. 


Tendencies  of  Works  Operation 


The  existmg  editorial  direction  of  "Iron  and  Steel 
of  Canada"  was  assumed  a  year  ago,  and  at  that  time 
we  endeavored  to  deduce  the  tendencies  of  the  iron 
and  steel  industry  from  the  viewpoint  of  the  operat- 
ing officials.  Among  the  tendencies  that  were  con- 
sidered to  define  themselves  the  following  were  men- 
tioned, namely,  a  continuance  of  high  prices  for  com- 
modities, accompanied  by  high  wages,  shortened  work- 
ing hours  and  decreased  efficiency.  It  was  suggested 
that  the  tendency  to  shorter  hours  of  labor  would 
have  to  be  overcome  by  multiplying  the  turns  in  the 
tvi'enty-four  hours,  and  the  investment  of  money  in 
labor-saving  devices  was  urged. 

It  was  also  suggested  that  only  by  a  policy  of  in- 
creased coal  production,  and  its  augmentation  to  a 
point  "where  the  coal  supplied  to  steel  wiorks  is  only 
a  relatively  small  part  of  the  coal  raised  and  sold" 
would  it  be  found  possible  to  produce  coal  at  the 
minimum  of  cost,  and  at  such  a  figure  as  would  per- 
mit competition  of  domestic  steel  products  in  the  mar- 
kets of  the  world. 

The  opinion  was  also  expressed  that,  apart  from  the 
local  influences  modifying  Canadian  business,  we  re- 
fleet  in  this  country,  later  in  time,  the  business  con- 
ditions prevailing  in  the  United  States.  We  believe 
that  at  no  previous  time  in  Canadian  business  was  the 
dominating  effect  of  conditions  in  the  United  States 
so  marked  as  at  this  time,  and  business  conditions 
in  Canada  are  now  so  modified  by  occurrences  to  the 
south  as  to  make  it  very  difficult  to  obtain  a  correct 
domestic  perspective. 

Successive  strikes  in  the  steel  industry,  at  the  coal 
mines  and  on  the  railways  of  the  United  States  have 
upset  all  the  ordinary  courses  of  supply  and  demand, 
and  Canadian  iron  furnaces  and  steel  mills  have  been 
affected  according  to  their  state  of  dependence  on 
United  States  sources  of  raw  materials. 

The  steel  strike  in  the  States  has  created  an  in- 
sistent demand  upon  Canadian  mills  that  ordinarily 
compete  with  United  States  producers,  and  at  the 
same  time  it  has  badly  disorganized  those  secondary 
industries  in  Canada  that  depend  iTpon  the  United 
States  for  primary  products. 

The  coal  shortage  is  seriously  curtailing  all  branches 
of  the  iron  trades  in  Ontario,  particularly  the  import- 


ant group  of  enterprises  situated  in  and  around  Ham- 
ilton, and  it  is  a  matter  for  very  grave  concern  to 
know  that  there  is  small  likelihood  of  the  coal  short- 
age in  Ontario  being  relieved  from  the  usual  United 
States  sources. 

In  the  East,  the  sitaution  is  likewise  dominated  by 
coal  supply.  The  outputs  are  running  from  30  to  40 
per  cent  below  pre-war  figures,  and  a  large  foreign 
export  trade  is  being  carried  on  in  coal,  with  the 
result  that  steel-making  is  being  limited  by  an  in- 
sufficient coal  supply. 

The  iron  and  coal  trades  in  Canada  therefore  are  in 
a  position  of  much  uncertainty.  We  are  so  entirely 
at  the  mercy  of  events  in  the  United  States,  and  so 
unable  to  control  those  events  in  the  slightest  degree 
as  to  suggest  that  those  who  have  the  management  of 
Canadian  steel  enterprises  must  make  careful  study 
of  tendencies'  below  the  line,  if  they  are  to  antici]iate 
events  at  home. 

The  outlook  in  the  United  States  is  not  a  quiet  one. 
Apart  from  the  usual  acoompaniments  of  a  presiden- 
tial election  year,  the  prospects  are  for  higher  coal 
prices,  higher  freight  rates,  and  there  is  the  gravest 
possibility  of  labour  troubles  in  connection  with  the 
steel  industry  and  the  railways  later  in  the  summer. 

Such  a  combination  of  conditions  will  make  for  er- 
ratic variations  in  demand  for  steel  products  in  Can- 
ada, and  quick  changes  in  selling  prices.  It  will  mean 
that  some  Canadian  plants  will  do  extremely  profit- 
able business,  and  that  others  will  be  hampered  by 
shortage  of  materials,  or,  in  brief,  a  continuation  of 
eixsting  conditions,  but  more  pronounced. 

As  to  commodity  prices,  a  survey  of  the  wheat 
yields  and  coal  production  of  the  world,  as  recently 
recorded  and  in  prospect,  indicate,  fairly  convincing- 
ly, that  no  increase  in  production  or  decrease  in  price 
is  probable  in  these  two  basic  necessities,  which  decide 
the  price  and  availability  of  all  other  commodities. 

It  is  unlikely,  therefore,  that  any  reduction  in  wages 
can  take  place,  or  will  take  place  until  the  wastage  of 
war  has  been  overcome,  and  until  world  production 
approaches  a  point  that  will  occasion  unemployment. 

The  works  manager  at  this  time  should  seek  in  his 
plant  the  utmost  adaptability,  the  utmost  economy  of 
manual  labor  and  maximum  use  of  mechanical  substi- 
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tiites,  and  in  liiniscll'  a  more  complaisant  attitude  to- 
wards new  methods  than  has  hitherto  been  considered 
orthodox.  If  adaptation  to  environment  is  the  secret 
of  persistence  of  species,  as  was  once  taught,  then  the 
works  manager  requires  to  be  a  quick-change  artiste. 
Kestfidness  has  not  been  a  characteristic  of  the  steel 
man  in  recent  years,  but  the  future  offers  slight  pro- 
spect of  ease  or  stagnation  to  the  energetic  executive. 
E.specially  must  he  keep  himself  abreast  of  world 
news,  and  tendencies  in  the  United  States. 

CONSOLIDATION  OF  STEEL  AND  COAL  COM- 
PANIES A  MEASURE  OF  NECESSITY. 

During  the  Budget  debate,  the  Hon.  Mr.  T.  A. 
Crerar  is  re|)()rted  to  have  quoted  Col.  Grant  Moi'den 
as  stating  tluit  British  Steel  Corporation,  if  and  when 
completed,  would  be  able  to  compete  with  the  world. 
"Why  not  then,"  asks  Mr.  Crerar,  "remove  the  duty 
on  coal  and  steel?" 

We  do  not  believe  that  Col.  Morden  ever  expressed 
himself  to  this  effect,  and  if  lie  did,  he  made  an  in- 
accurate statement.  Wliat  we  belieeve  Co\.  Morden 
desired  to  convey  was  that  only  by  a  consolidation  of 
the  coal  and  steel  interests  of  Nova  Scotia  could  these 
hope  to  enter  the  markets  of  the  world.  On  a  fair 
and  stpiare  basis  of  competition,  without  regard  to  the 
desirability  of  possessing  operating  collieries  and  ac- 
tive steel  works  in  Canada,  the  coal  mines  of  Eastern 
Canada,  and  those  industries  which  are  based  upon 
coal,  namely,  the  manufacture  of  coke,  the  recovery  of 
the  chemical  pi'oducts  of  coal  distillation,  the  smelt- 
ing of  iron,  the  manufacture  of  steel  and  finished  steel 
products,  and  tlie  fabrication  of  steel  ships,  none  of 
these  can  hope  to  comi)ete  successfully  against  the  coal 
industry  and  its  offshoots  in  the  United  States;  or 
against  the  coal  industry  of  Great  Britain,  Belgium, 
Germany,  Russia,  and  China  and  its  offshoots,  under 
normal  peace  conditions. 

The  acceptance  of  Col.  Grant  Morden 's  proposals  to 
consolidate  their  interests  by  the  directors  and  share- 
holders of  the  coal  and  steel  companies  in  Nova  Scotia 
will  not  be  evidence  of  a  desire  to  water  the  .stock,  but 
it  will  be  evidence  of  a  realization  that  these  various 
companies  cannot  anticipate  successful  survival  under 
independent  management.  As  we  stated  in  the  last 
issue  of  this  monthly,  "the  formation  of  British  Eni- 
"pire  Steel  Corporation  is  above  everything  a  meas- 
"ure  of  necessity  and  self-defence.  Its  first  duty  will 
"be  to  consolidate  its  position,  to  conserve  its  resour- 
"ces,  and  these  tasks,  rather  than  dreams  of  aggres- 
"sion,  will  occupy  all  the  energies  of  those  who  are 
"chosen  to  manage  the  Corporation  for  many  years  to 
■ '  come. ' ' 

Mr.  Crerar  proceeded  to  express  his  inability  to  sup- 
port a  fiscal  ])oliey  that  develops  mergers  such  as 
British  Emj)ire  Steel,  "which  is  practically  corner- 
ing all  the  coal  and  iron  ore  in  sight  in  the  Maritime 
Provinces."    It  would  not,  l)y  the  way,  be  a  great  task 


to  corner  all  the  iron-ores  in  the  Maritime  Provinces. 
The  commercial  occurrences  are  TiegligiV;le,  .so  far  as 
known.  They  are  prol)ably  not  all  known,  however. 
"I  would  suggest  to  the  Minister  of  Finance,"  con- 
tinued Mr.  (Jrerar,  "that  one  of  the  most  effective 
"ways  in  which  he  can  cond)at  this  growing  tendency 
"to  combiric  various  companies  into  huge  (combinations 
"is  by  using  the  weapon  of  the  tariff."  Apparently 
.Mr.  Crerar  considers  combination  to  be  wrong,  in  it- 
self, in  this  regard  Mr.  Crerar  is  not  con- 
sistent. Combination  for  the  grain  -  grower  was 
brought  about  by  precisely  the  same  economic 
laws  that  have  suggested  the  steel  merger,  and  we  see 
little  intiinsic  difference  between  the  high  fixed  price 
of  wheat  and  the  protection  given  to  coal  and  steel 
by  the  tariff.  The  coming  together  of  the  coal  and 
steel  companies  in  Nova  Scotia  has  been  occasioned  by 
a  much  more  potent  weapon  than  the  tariff.  Inde- 
pendent and  competitive  operation  of  the  coal  trade  in 
Nova  Scotia  has  been  tried  for  sixty  years,  and  has 
])roved  to  be  a  conclusive  and  dismal  failure. 

The  cost  of  mining  coal  in  Nova  Scotia  is  relatively 
high,  and  the  physical  difficulties  adding  to  the  cost 
of  mining  are  increasing  and  must  contimie  to  in- 
crease. The  supply  of  labor  is  relatively  .scarce,  and 
a  review  of  the  past  record  of  the  dispersal  of  emi- 
grants to  Canada  would  indicate  that  it  is  likely  to 
continue  so.  Moreover,  Nova  Scotia  has  only  400.000 
inhabitants,  and  whether  it  can  be  remedied  or  not, 
it  is  a  fact  that  the  newly  arrived  immigrant  only 
rarely  goes  to  Nova  Scotia,  and,  after  residence  in 
Nova  Scotia,  shows  a  desire  to  go  westwards.  These 
are  some  of  the  permanent  drawbacks  to  mining  coal 
on  a  large  .scale  at  relatively  cheap  cost  in  Nova  Sco- 
tia, and  explain  why  it  is  considered  necessary  to  get 
together  for  mutual  self-help  and  protection. 

The  main  feature  of  Col.  Morden 's  proposals  as  they 
appeal  to  the  coal  and  steel  companies,  is  the  under- 
taking to  raise  $25,000,000  of  new  capital  from  out- 
side sources.  This  is  not  a  large  sum  in  consideration 
of  the  requirements.  Much  more  than  $25,000,000  of 
new  capital  expenditure  is  required  to  place  the  coal 
and  .steel  ])roduetion  of  Nova  Scotia  on  a  basis  that 
will  make  it  a  respectable  factor  in  the  world's  mar- 
kets. Some  sense  of  proportion  is  required  in  viewing 
these  matters.  The  statement  has  been  made  that  five 
billion  tons  of  coal  are  at  the  disposal  of  the  proposed 
constituent  companies  of  a  mooted  merger.  Such  a 
statement  does  not  accurately  represent  the  facts  un- 
less it  takes  into  account  the  position  of  the  coal  re- 
serves. It  would  be  much  more  accurate  to  state 
that  large  capital  expenditures,  necessitating  the  ob- 
taining of  outside  assistance,  are  necessary  to  place  the 
coal  holdings  of  the  companies  at  their  own  disposal. 

As  to  the  effect  of  the  protective  duty  on  coal,  what 
does  it  amount  to?  There  is  no  duty  on  anthracite, 
and  a  very  small  duty  on  bituminous  slack  coal.  The 
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duty  on  bituminous  coal  is  53  cents,  and  by  judicious 
shipments  of  slack  and  screened  coal  and  their  subse- 
quent admixture,  it  can  be  lessened  to  an  average  of 
33%  cents.  Can  it  be  contended  that  an  impost  of 
this  amount  inflicts  any  great  hardship  on  Canadian 
consumers,  or  that  its  complete  removal  would  lower 
the  cost  of  United  States  coal  to  the  consumer  here? 
The  protective  value  of  the  duty  has  almost  disappear- 
ed in  the  rising  cost  of  coal  production  and  transpor- 
tation. The  duty  might  be  taken  off  United  States 
coal  tomoiTow,  and  the  Canadia,n  consumer  would 
never  know  it  from  study  of  his  coal  bill.  The  chief 
loser  would  be  the  Canadian  Treasury,  and  the  most 
apparent  result  would  be  the  necessity  for  new  taxes 
to  make  up  the  deficit  occasioned  by  loss  of  this  rev- 
enue. And  there  are  a  few  other  reasons,  which  the 
Finance  Minister  could  doubtless  mention,  why  it  h 
not  desirable  to  encourage  greater  importations  from 
the  United  States  at  this  time.  A  thirteen  per  ceni 
discount  on  the  Canadian  dollar  is  one  of  them. 

The  coal  duty  today  does  not  represent  any  appre- 
ciable or  adequate  measure  of  protective  tariff.  It  is 
really  an  excise  duty  for  the  raising  of  inland  revenue. 

The  value  of  the  coal  deposits  of  Nova  Scotia  con- 
sists in  large  measure  in  their  being  the  one  Cana- 
dian source  of  coal  east  of  Saskatchewan.  They  con- 
stitute 0.7  per  cent  of  our  national  coal  reserves,  but 
they  are  the  only  source  of  coal  supply  that  Canada 
owns  within  a  territory  that  contains  80  per  cent  of 
her  population.  It  is  _their  position  and  strategic 
value  that  is  remarkable,  not  their  extent.  They  can 
only  be  made  fully  available  as  a  source  of  coal  sup- 
ply in  Canada  by  the  expenditure  of  very  large  sums 
of  money,  and  any  consolidation  of  interests  that  car- 
ries with  it  the  promise  of  such  expenditure  will 
benefit  the  country  as  a  whole.  If  Mr.  Crerar  were 
Minister  of  Finance  in  Canada  we  can  conceive  that 
he  would  welcome  a  business  consolidation  that  pro- 
mised increase  of  employment,  increase  of  internal 
revenue,  increase  of  provincial  coal  royalties,  decreas- 
ed public  taxation,  and  a  decrease  in  imports  accom- 
panied by  an  increase  in  exports.  All  this,  and  much 
more,  will  proceed  from  the  consolidated  operations  of 
British  Steel  Corporation  if  its  organization  should  be 
consummated,  and  if  its  promoters  will  recognize  from 
the  first  the  relatively  high  cost  of  mining  coal  in 
Nova  Scotia. 


CAPITALIZATION  OF  BRITISH  EMPIRE  STEEL 

CORPORATION  COAL  AND  ORE  RESERVES. 
A  series  of  three  well  informed  articles  on  the  fin- 
ancial condition  of  the  nine  companies  which  it  is 
proposed  to  consolidate  as  British  Empire  Steel  Cor- 
poration appears  in  the  Toronto  "Globe,"  and  is  con- 
cluded with  the  following  discriminating  comment, 
viz. : 

"On  the  question  of  total  assets  Col.  Mor- 
den  insits  that  there  has  been  a  conservative 


valuation   of  the   iron-ore  and   coal   in  the 
ground  belonging  to  the  various  companies, 
the  value  of  which  is  now  placed  at  $203,000,- 
000  of  the  total  assets  valuation  of  $407,000,- 
000.  The  fact  remains  that  the  total  assets 
of  the  leading  companies  of  the  nine,  in  the 
merger  are  placed  at  slightly  less  than  $200,- 
000,000  in  their  last  annual  reports.     It  is 
manifest  that  Col.  Morden  has  adopted  a  dif- 
ferent basis  of  valuation  from  that  of  the  unit 
companies  in  preparing  their  annual  reports. 
It  is  to  be  presumed  that  the  coal  and  iron 
ore  has  hitherto  been  regarded  as  a  nominal 
asset,  which  may  explain  the  difference.  This 
does  not,  however,  relieve  the  new  company 
from  the  necessity  of  most  efficient  manage- 
ment in  seeing  to  it  that  the  valuation  put 
upon  the  coal  and  iron  as  in  the  ground  is  not 
above  what  is  warranted  in  consideration  of 
the  coal  and  iron  as  a  marketable  commodity 
— in  other  words,  the  plan  of  organization  to 
this  extent  capitalizes  the  future  and  contem- 
plates many  years  of  successful  operation  in 
bringing  the  raw  materials  to  the  Corpora- 
tion's plants,   and    making    them   into  millions 
.    of  tons  of  marketable  articles." 
The  capitalization  of  minerals  in  the  ground  is  a 
difficult  matter,  and  probably  the  safest  method  is 
to  regard  them  as  a  nominal  asset.    This  is  particu- 
larly so  where  the  mineral  deposits  are  so  largely 
submarine,  as  in  the  case  of  the  coal  and  iron-iore 
areas  of  the  constituent  companies  of  the  new  Cor- 
poration.   The  greatest  asset  of  the  new  Corporation 
will  be  its  complete  control  of  the  points  of  access 
to  the  submarine  mineral  deposits,  and  the  advan- 
tages that  will  accompany  unified  direction  of  the 
technical  operations  of  winning  the  minerals.  Another 
substantial  asset  is  the  land  area  of  unworked  coal. 
With  the  exception  of  the  winning  of  the  three  upper 
seams  in  the  Sydney  Field  the  land  area  is  virgin 
coal.    The  seams  crop  concentrically  each  outside  of 
the  next  superimposed  seam,  and  thus,  as  the  lower 
seams  aer  reached,  each  one  contains  a  larger  super- 
ficial area  of  ungotten  coal.    These  lower  seams  have 
hitherto    been    disregarded    because    of    the  better 
quality  and  great  accessibility  of  the  upper  seams. 
Nevertheless,  it  may  be  stated  that  the  ungotten  land 
coal  will  provide  the  most  dependable  and  lasting 
asset  of  the  future.    Comparative  thinness  of  seams, 
less  desirable  quality,  and,  to  an  inexcusable  extent, 
lack  of  accurate  knowledge  of  the  lower  seams,  are 
hindrances  to  profitable  extraction  that  will  gradually 
disappear  under  the  compulsion  of  necessity,  improv- 
ed methods  of  extraction,  and  modes  of  preparation 
that  have  long  since  been  matters  of  ordinary  practice 
in  other  countries. 

In  connection  with  the  submarine  area,  both  coal 
and  iron-ore,  only  a  nominal  valne  should  be  placed 
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oil  the  estimated  eontent  of  mineral,  because,  while 
the  supposition  of  their  extension  at  least  to  the  limits 
of  profitable  extraction  is  founded  on  excellent  grounds, 
ill  llic  absence  of  actual  knowledge  there  can  be  no 
absolute  certainty  such  as  is  recjuired  in  actiiai'ial  cal- 
culations. 

There  are  also  some  fixed  and  unavoidable  first 
charges  on  coal  and  iron-ore  won  from  the  most  ac- 
cessible and  certain  situations,  which  are  emphasised 
in  making  future  calculations  on  ungotteii  submarine 
areas,  namely  charges  for  dei)letion  of  areas,  for  re- 
demption of  capital,  and  for  the  provision  of  new 
openings  to  take  the  place  of  abandoned  winnings. 
It  will  be  an  essential  to  the  permanency  and  success 
of  the  new  Corporation  (which  we  desire  again  to  em- 
phasise, believing  that  exaggeration  of  emphasis  on 
this  point  is  impossible,  is  founded  on  the  extraction 
of  coal  at  a  profit)  that  these  charges  shall  be  a 
primary  addition  to  the  other  costs  of  coal  production. 

We  note  that  the  nominal  capital  of  the  new  Cor- 
poration is  fixed  at  $500,000,000,  and  that  while  the 
appraised  value  of  the  aggregate  assets  of  the  con- 
stituent companies  is  placed  at  $407,000,000,  it  is  only 
proposed  to  issue  securities  of  a  par  value  of  $207,- 
000,000,  or  approximately  the  sum  of  the  aSvsets  of  the 
combining  companies  as  shown  by  their  respective 
balance-sheets.  From  this  we  deduce  that  it  is  not  the 
intention  of  the  promoters  of  the  new  Corporation  to 
issue  share  capital  to  the  full  extent  of  the  appraised 
assets.  In  view  of  all  the  factors  of  uncertainty  tlia1 
surround  the  profitable  winning  of  coal  and  iron-ore 
from  submarine  areas  —  some  of  them  very  remote 
from  land  —  it  is  probable  that  the  technical  advisers 
of  British  Empire  Steel  Corporation  will  counsel  the 
inclusion  of  the  ungotten  coal  and  iron-ore  tonnages 
in  the  balance-sheet  of  the  Corporation  at  purely  nom- 
inal figures.  It  is  also  to  be  expected  that  the  cost- 
sheets  of  the  mining  companies  will  be  complete  cost- 
sheets,  showing  the  ultimate  cost  of  coal  over  the 
whole  expected  life  of  the  deposit  under  consideration, 
and  not  partial,  and  therefore  inaccurate,  cost-sheets 
such  as  have  too  often  in  the  past  led  to  erroneous  con- 
clusions and  consequent  financial  embarrassment. 


THE  BIPRESSIVENESt^  OF  STEEL  SHIP- 
BUILDING  IN  CANADA. 

The  present  Canadian  Government  never  did  a 
better  thing  than  when  it  undertook  the  formation  of 
a  merchant  shipping  fleet.  Commenced  as  a  measure 
of  necessity  following  the  wholesale  sinking  of  mer- 
chant ships  during  the  war,  it  has  now  been  recog- 
nized as  a  proper  policy  under  any  circumstances. 

A  previous  Government,  a  good  many  years  ago. 
forced  Canadian  registration  upon  vessels  employed 
in  Canadian  coastal  waters,  but  did  not  logically  sup- 
plement that  action  by  encouraging  the  building  of 
ships  in  Canada.  The  necessity  to  do  this  was  clearly 
pointed  out  at  the  time,  but  there  was  a  general  im- 


pression abroad  that  Canada  could  not  compete  with 
British  yards  in  price.  This  was  admitted,  but  what 
has  not  been  .shown  is  the  necessity  to  compete.  When 
a  country  wishes  to  commence  a  new  industry  it  mu.st 
pay  the  price.  Shij)building  subsidies  are  not  new  in 
our  history,  and  have  proved  to  l)e  a  necessary  form 
of  national  encouragement  of  marine  trad.^  Great 
Britain's  supremacy  among  the  world's  marine  car- 
riers was  initiated  by  liberal  government  subsidies. 
The  competition  which  Bi'itish  shipping  lines  met  from 
United  States  shipowners  lessened,  and  became  a  fac- 
tor of  little  importance  when  the  United  States  with- 
drew its  assistance  by  subsidies.  A  reference  to  an 
address  given  before  the  Canadian  Mining  In.stitute 
in  March,  1918,  by  Col.  Thos.  Cantley  (published  in 
the  second  issue  of  this  periodical)  will  show  that 
substantial  subsidies  have  been  granted  to  encourage 
marine  trade  by  every  notable  nation  in  the  world,  and 
their  world  status,  at  the  outlireak  of  war,  was  pro- 
portionate to  the  expenditure  on  sliij)ping  subsidies. 

There  is  no  blinking  the  impressiveness  of  steel 
shipbuilding  in  Canada  at  this  time.  One  of  the  most 
encouraging  signs  is  the  courage  of  shipbuilders  to 
lay  down  'keels'  in  expectation  of  selling  the  completed 
vessel,  or  operating  it  in  case  a  sale  is  not  made.  So 
far,  those  who  have  taken  this  course  have  been  justi- 
fied ill  it. 

During  the  past  few  years  we  have  seen  grow  bit 
by  bit  in  Canada  the  number  of  persons  skilled  in 
the  art  of  building  steel  ships.  This  is  an  entirely 
new  asset  of  Canada.  Canadian  workmen  had  to  ac- 
quire this  knowledge,  and  with  every  .steel  ship  that 
has  been  launched  there  has  been  added  to  our  na- 
tional Wealth,  not  only  the  value  of  a  new  vessel,  but 
what  is  of  much  greater  value,  namely  the  ability 
to  construct  other  vessels,  each  one  creating  master 
workmen. 

There  is  no  industry  that  opens  up  more  avenues 
of  profitable  occupation  than  steel-shipbuilding.  Be- 
fore a  steel  ship  can  be  made,  coal  must  be  mined  and 
iron  wrought.  After  it  is  launched  and  fitted  out  for 
sea  it  becomes  at  once  a  cause  of  export  trade,  and  in 
its  operation  a  source  of  employment  and  of  continu- 
ous revenui\  A  country  founded  by  men  from  Glas- 
gow, Devon  and  Breton,  that  has  coast  lines  on  the 
two  great  seas  of  commerce,  and  can  be,  if  it  desires, 
a  maritime  country  for  1,800  miles  inland,  does  not 
need  to  be  told  the  things  that  accompany  a  merchant 
marine.  The  capacity  for  sea  trade  and  traffic  is  in 
our  blood.  Every  Canadian  has  in  him  the  spirit  of 
the  ancestor  who  crossed  the  seas  to  find  a  home  here. 
For  these  reasons  the  present  impre.slsive  extent  of  our 
shipbuilding  industry  is  a  .source  of  national  con- 
gratulation and  pride. 

We  believe,  from  the  past  record  of  the  present 
Government,  that  it  will  go  very  far  to  make  the 
building  of  steel  ships,  and  their  fitting-out.  a  per- 
manent growing  feature  of  Canadian  industry. 
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WORKMEN'S  COMPENSATION  IN  NOVA  SCOTIA 
In  this  issue  is  published  a  digest  of  the  Report  of 
the  Workmen's  Compensation  Bioard  of  Nova  Scotia 
for  1919.  Of  especial  interest  is  the  gratifying  re- 
duction in  the  number  of  fatal  accidents,  and  the  low- 
ering of  the  assessment  rates  in  the  coal-mining  and 
iron  and  steel  trades.  In  commenting  in  these  col- 
umns on  the  1918  Report  we  suggested  that  it  should 
be  possible  eventually  to  fix  the  ooal-mining  assess- 
ment at  2.5  per  cent  of  the  payroll.  The  rate  was 
fixed  for  1919  at  3  per  cent,  but  the  year's  opera- 
tions show  a  surplus  in  this  class  of  $127,640.  The 
rates  for  the  iron  and  steel  trades  is  placed  at  1.5  per 
cent,  and  in  this  instance  the  surplus  of  approximate- 
ly $30,000  indicates  that  it  is  probably  a  permanent 
rate.  We  do  not  believe  that  the  hazard  in  coal- 
mining is  twice  that  in  the  iron  and  steel  trades,  and 
with  the  respectable  disaster  reserve  now  accumulated, 
a  further  reduction  in  the  rate  of  coal-mining  assess- 
ment may  be  anticipated.  Coal  mining  is  not  so  dis- 
tinctly a  hazardous  occupation,  as  it  is  an  occupation 
in  which  a  large  number  of  simultaneous  deaths  may 
occur  for  well-known  reasons. 


WORKMEN'S  COMPENSATION  IN  NOVA  SCOTIA 
DURING  1919. 

The  Report  of  the  Workmen's  Compensation  Board 
for  1919  in  Nova  Scotia  records  a  gratifying  de- 
crease in  the  number  of  fatal  accidents.  The  figures 
were  abnormally  high  in  1917  and  1918  because  of  the 
incidence  of  two  disastrous  coal-mine  explosions  and 
a  lumber  camp  fire  in  those  years,  but  after  allowing 
for  these  occurrences,  the  record  is  still  very  encour- 
aging, as  will  be  seen  from  the  comparison  following; 


Fatal  Accidents 
Deduct  Disasters 


1917. 
146 

65 

81 


1918.  1919. 
185  47 
105 


80 


47 


"A  further  analysis,"  states  the  Report,  "discloses 
'that  the  greatest  improvement  must  be  credited  to 
'the  coal  mining  industry,  in  which  not  only  were 
'disasters  avoided  but  the  ordinary  fatal  accidents 
'were  reduced  to  exactly  half  what  they  were  in 
'1918,  as  shown  by  the  following  •  statement : — 


Total  Fatal  Accidents 
Deduct  Disasters.  .  . 


1917. 
97 
65 

32 


1918. 
126 

88 

38 


1919. 
19 


19" 


The  total  number  of  compensable  accidents  has 
varied  very  litle,  being  4,888  in  1919,  comparing  with 
4,836  in  1917  and  4,931  in  1918. 

Assessment  rates  were  lowered  from  those  of  1918 
as  follows: 

Assesment  Rates 
1918.  1919. 

Coal  Mining  ..............       4. .  3.0 

Steel  and  Iron  Mfg   1.9  ,1.5 


Building   .  .  :  •  -  •  2.0  1.5 

Stevedoring   4.0  3.0 

Steam  Railways   4.5  2.0 

Lumbering,  etc   3.0  2.5 

The  lowering  of  rates  is  stated  to  have  been  justi- 
fiedj  and  to  have  resulted  in  substantial  surpluses  dur- 
ing 1919,  except  in  the  case  of  lumbering  and  saw- 
mill industries,  which  shows  a  deficit.  The  divisions 
of  mining,  iron  and  steel  manufacture,  and  railways 
showed  quite  large  surpluses. 

The  ratio  of  administration  expenses  to  the  total 
assessment  has'  shown  a  steady  increase,  being  5.76  in 
1919,  compared  with  3.66  in  1918  and  2.58  in  1917, 
the  first  year  of  operation.  This  understandable,  as 
the  work  of  the  Compensation  Board  will  be  for  a  cer^ 
tain  i^eriod  a  cumulative  condition. 

The  investments  of  the  Board  at  the  end  of  1919 
totalled  $2,233,026,  compared  with  $1,579,031  at  the 
end  of  1918.  The  whole  is  invested  in  Nova  Scotia 
provincial  bonds  and  Dominion  Government  bonds, 
the  last-named  to  the  extent  of  $1,990,000. 

The  Report  mentions  the  formation  of  an  Accident 
Prevention  Association,  previously  noted  in  these  col- 
umns. 

The  accounts  of  the  Board  has  been  audited  by 
the  Provincial  Auditor. 

A  significant  statement  is  that  out  of  4,504  cases 
of  temporary  disability  during  1918  there  developed 
sepsis  in  104  eases.  In  1917,  by  a  coincidence  the 
number  of  similar  cases  was  also  4,504,  but  only  74 
cases  of  sepsis  developed. 

The  Report  contains  a  number  of  interesting  sta- 
tistical tables,  which,  if  continued  under  the  same 
arrangement  for  a  number  of  years,  will  permit  of 
valuable  deductions. 


THIRD  ANNUAL  MEETING  OF  THE  CANADIAN 
INSTITUTE  OF  CHEMISTRY,  TORONTO, 

The  third  Annual  Meeting  of  Canadian  chemists  yvas 
held  in  Toronto  on  May  27th  and  28th,  and  was  well 
attended  by  members  from  all  parts  of  Canada,  and 
b}^  visitors  from  the  United  States. 

Among  the  papers  read  was  one  by  Messrs.  Roast 
and  Pascoe,  given  before  the  Montreal  Branch  of  the 
Society  of  Chemical  Industry  in  February  last,  on  the 
"Inner  Life  and  Habits  of  Metals."  This  paper  was 
fully  illustrated  by  a  series  of  microphotographic 
slides,  prepared  by  the  authors.  Mr.  Roast  is  the  Sec- 
retary-Treasurer of  the  Canadian  Institute  of  Chem- 
istry, and  an  ardent  worker  in  the  interests  of  the 
profession. 

Dr.  Charles  H.  Herty,  Editor  of  the  "Journal  of  In- 
dustrial and  Engineering  Chemistry,"  and  a  past- 
President  of  the  American  Chemical  Society,  address- 
ed the  meeting  on  "Chemistry  under  a  Constitutional 
Government,"  and  pointed  out  convincingly  how  great 
a  part  the  chemist  played  in  the  industrial  life  and 
in  the  military  defence  of  a  democratic  state- 
Prof.  Matthew  A.  Parker,  of  the  University  of  Man- 
itoba, was  appointed  a  delegate  to  the  inter-allied 
Chemical  Congress  in  Rome  during  July. 

The  Toronto  Meeting  v/as  the  first  annual  meeting 
of  the  newly  formed  Canadian  Institute  of  Chemistry 
a  full  description  of  which,  with  a  list  of  the  original 
officers  was  published  in  our  May  issue  (See  page 
124.) 
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The  Dominion  Engineering  Works,  Limited,  Lachine,  Oue. 

(liy  the  Editor). 


The  nominioii  Enfiitieeriiif>-  Works  has  been  formed 
to  maniifaeture  paper-making  machinery  and  hydrau- 
lic machinery  on  a  scale  commensurate  with  the  re- 
quirements of  Canada. 

The  relatively  important  pulp-wood  resources  of 
Canada  are  a  matter  of  contemporary  notoriety.  What 
is  perhaps  not  so  well  known  is  the  growth  of  the 
paper-making  industry  in  Canada,  as  distinct  from 
the  exportation  of  pulp-wood  and  wood-pulj).  The 
manufacture  of  the  numei-ous  and  varied  products  of 
wood-pulp  in  the  Dominion,  of  which  paper  is  chief, 
is  of  rapidly  growing  importance,  and  is  a  natural 
result  of  the  desire  of  Canadians  to  elaborate  the  raw 
materials  of  the  country  into  finished  ])roducts  at 
home  in  preference  to  exporting  the  basis  of  profitable 
industries  and  employment.  The  demand  for  paper- 
making  machinery  is  for  these  reasons  likely  to  be 
heavy  and  well  maintained  in  Canada. 


48  inch  Dryers  being  turiieil  on  Fifield  Lathe 


The  available  water-jiowers  of  Canada  are  estimated 
as  being  approximately  20  million  horse-power,  of 
which,  as  yet,  only  2,418,000  horse-power  is  utilised 
by  water-wheels  and  turbines. 

The  great  possibilities  of  the  use  of  hydro-electric 
power  in  electro-chemistry  and  in  electro-metallurgy, 
and  in  particular  the  advantages  that  can  be  offered 
to  industries  using  continuous  processes  in  "off-peak" 
at  low  rates,  have  been  very  fully  referred  to  in  re- 
cent issues  of  "Iron  and  Steel  of  Canada."  The  call 
for  hydraulic  machinery  will  be  very  insistent  in  Can- 
ada for  many  years  to  come. 

The  Dominion  Engineering  Works  is  closely  con- 
nected with  the  Dominion  Bridge  Company,  a  com- 
pany with  a  management  that  has,  as  we  stated  in  a 
previous  issue,  "combined  engineering  ability  and 
foresight  as  to  the  needs  of  Canada  with  a  keen  ap- 
praisement of  the  commercial  opportunities."  An  ac- 
count of  the  formation  and  directorate  of  the  new 
Company  has  published  in  our  last  issue,  and  need 
not  be  repeated.    (See  page  129.) 

The  Dominion  Engineering  Works  is  therefore  or- 
ganized to  supply  an  insistent  demand  that  will  grow 


with  the  country,  and  it  has  the  further  advantage  of 
a  thoroly  competent  techjiical  management  bnd  a 
trained  staff  of  workers  of  unusual  -ibiiity  and  ex- 
perience. 

The  Company  has  taken  over  the  erecting  anri  ma- 
chine shops  of  the  St-  Lawrence  P.ridge  Company  at 
Rockfield — about  a  mile  from  the  Dominion  Bridge 
Works  at  Lachine— especially  constructed  in  1912  for 
the  fabrication  and  assemblage  of  the  members  of  the 
Quebec  Bridge.  These  shops  are  of  .substantial  fire- 
proof construction,  well  laid  out  as  to  lighting  and 
the  transference  of  heavy  parts,  having  rail  connec- 
tion with  both  the  Canadian  Pacific  and  the  Canadian 
National  systems  and  situated  within  a  short  transfer 
distance  of  the  Lachine  Canal.  The  works  are  con- 
nected with  the  power  ducts  of  the  Montreal  Light 
Heat  and  Power  Co.,  and  possess  in  addition  a  stand- 
by steam  plant. 


72  inch  Dryers  for  Laurentiile  Paper-Machine — rough-turned 


Shops. 

The  main  building  is  660  ft.  long  and  220  ft.  wide 
There  are  two  erecting  bays  with  spans  85  ft.  and  75 
ft.  eacli  by  220  fe.  long.  The  side  bays  are  60  ft.  M-ide 
and  440  ft.  long,  and  contain  the  boiler  house,  power 
house,  tool  room,  blacksmiths'  shop,  flask  making 
department,  timekeeping  offices,  etc. 

The  crane  equipment  is  particularly  complete.  It 
consists  of  two  35-ton  cranes,  running  longitudinally, 
and  foui'  40-ton  cranes,  with  crosswise  travel.  The 
longitudinal  craneways  have  a  capacity  of  75  tons,  and 
a  75  ton  crane  has  been  ordered  to  replace  one  of  those 
now  in  position.  There  are  also  seven  10-ton  assemb- 
ling hoists. 

The  erecting  bays  are  equipped  with  six  6-ton  jib 
cranes  with  longitudinal  travel.  One  of  the  erecting 
floors  will  be  reserved  for  the  assemblage  of  paper- 
making  machinery,  and  the  other  floor  will  be  used 
for  the  hydraulic  machinery- 
Foundry. 

The  foundry  as  at  present  used,  is  a  building  143 
ft.  by  181  ft.  but  will  shortly  be  enlarged  to  145  ft.  by 
830  ft.    The  cupolas  comprise  one  of  84  inch  dia.,  not 


June,  1920. 


IRON   AND   STEEL    OF  CANADA 


145 


yet  installed  but  shortly  to  replace  the  37  inch  cupola 
now  in  place,  and  one  of  54  inches.  There  are  two 
casting  pits,  but  tlie  foundry  extension  will  be  efjuipped 
with  a  casting  pit  120  ft.  long  by  30  ft.  wide  and  8 
ft.  deep,  intended  for  pouring  the  large  castings  to  be 
used  for  the  water  turbines.  The  equipment  of  the 
foundry  further  includes  a  modern  sand-blast  room, 
large  and  small  core-ovens,  jolt-rammer,  etc.  A  cind- 
er-mill is  used  for  reclaiming  metal  and  coke  from  the 
cinders.  The  foundry  is  equipped  with  a  70-ton  and 
a  15-ton  crane. 

The  steam-plant  consists  of  six  Robb  boilers  aggre- 
gating 1,000  h.p.,  a  2,000  c.  ft.  air-compressor,  400  kw. 
d.c.  generator  direct-connected  with  a  Bellis-Morcom 
engine,  and  a  500  kw.  motor-generator  set.  The  brick 
stack  is  150  ft.  high. 

The  pattern  shop  is  a  separate  brick  and  steel  build- 
ing 176  ft.  by  60  ft. 

The  machinery  is  not  yet  all  in  place,  but  it  is  in- 
tended to  provide  some  very  large  tools  that  it  will 
be  of  sufficient  capacity  to  handle  the  largest  sized 
machinery  parts  that  are  expected  to  be  used  in  Can- 
ada. Similarly  the  foundry  is  being  equipped  to  make 
eastings  of  the  largest  dimensions  that  can  be  trans- 
ported in  the  country. 

The  machinery,  already'  installed  and  to  be  provided, 
includes  drills,  slotters,  boring  mills,  lathes,  planers, 
key-seater,  bolt-threaders,  hob-grinders  and  gear-cut- 
ting tools,  wheel  presses,  etc.  A  Farrell  grinder,  32 
inch,  by  240  inch,  is  in  use  for  truing  up  the  ironing 
rolls  of  paper-making  machinery,  an  operation  requir- 
ing great  precision. 

The  general  equipment  of  the  shops  will  be  of  a 
specialized  and  thoroughly  adequate  character. 


The  machine-tools  are  grouped  around  shafting  sup- 
ports erected  from  the  floor,  an  arrangement  that 
leaves  the  roof  free  for  the  movement  of  the  cranes  and 
hoists,  and  relives  the  roof  trusses  of  weight.  The 
machine-tools  are  grouped  according  to  type  to  facili- 
tate the  work  and  supervision. 

There  is  ample  floor  space  both  for  assembling  and 
erecting,  and  for  any  additional  machinery  that  may 
be  provided. 

At  the  present  time  the  works  are  building  two  166 
inch  high-speed  newsprint  machines  for  the  Laurentide 
Company.  These  machines  are  of  the  latest  type.  The 
dryers,  which  weigh  16  tons  in  finished  condition,  and 
are  72  inches  in  diameter,  revolve  at  a  speed  of  1,000 
ft-  per  minute,  and  require  very  exact  balancing.  Gen- 
erally speak;ing,  paper-making  machinery  is  of  simple 
design.  It  consists  essentially  of  passing  a  film  of 
wood-pulp  over  a  series  of  dryers  heated  with  steam, 
and  through  a  number  of  rolls  covered  with  rubber, 
felt,  or  made  of  polished  metal,  as  required.  This  train 
of  drums  and  rolls  revolves  very  swiftly,  and  must  be 
fitted  with  exactness  and  very  small  clearances,  and, 
while  the  separate  parts  are  of  intricate  design,,  they 
must  be  made  and  fitted  with  precision. 

Paper-making  machinery  already  made  and  deliver- 
ed by  the  predecessors  of  the  Dominion  Engineering 
Works  (The  Dominion  Engineering  and  Machinery 
Co.)  includes  one  48  inch  fourdriuier  writing-paper 
machine  for  the  Howard  Smith  Co.,  Beauharnois,  Que. 

In  addition  to  the  Laurentide  order  there  is  also 
being  built  a  148  inch  Harper  tissue-paper  machine 
for  the  Interlake  Tissue  Mills. 

Hydraulic  Machinery. 

The  Company  has  obtained  the  exclusive  Canadian 


Pope-reel  for  l(><i  un-b  Inyh-spccl  Newsprint  .Mai-iuiir 
for  Laurenticle  Paper  Company 
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rijijhts  for  the  niaimfactiirc  of  liydraulio  macliiiipry 
from  the  desif>:ns  of  the  1.  P.  Morris  ('o.  of  Phihi(lel|)hia 
whose  patented  desifjns  and  patterns  will  be  available 
for  use.  The  I.  P.  Morris  (!o.  is  the  turbine-division 
of  Wm.  Cramp  and  Sons  Ship  and  Eno^ine  liuildiii^' 
Co.  of  Philadelphia.  Mr.  II.  U  Taylor,  vice-President 
of  Messrs  (!ranips  is  a  direct oi'  of  the  Dominion  En- 
fjineering  Works,  Limited. 

At  the  present  time  the  Company  is  l)uihlin^'  two 
20,000  h.p.  water-wheel  units  for  the  Ijaurentide  Co., 


beinf?  a  duplicate  of  the  units  )iow  in  operation  at  this 
Company's  plant. 

The  work  already  flone  by  the  Doininicn  F^njrincerinfr 
Woi-ks,  and  that  in  immediate  prospect,  together  with 
the  \iir<sc  expansion  which  must  neces.sarily  follow  an 
enterprise  tliat  opens  up  so  specialized,  and  at  the 
same  lime  so  undeveloped  a  field  as  this  company  has 
clioscn  for  its  ai-tivities,  forecasts  a  noteworthy  exten- 
sion of  the  metal-working  trades  in  Canada. 


Dominion  Steel  Corporation  to  Erect  Sixty  Additional 
Koppers  By-Product  Goke  Ovens 


The  Koppers  Company  of  Pittsburg  has  received  an 
order  from  the  Dominion  Iron  &  Steel  Company  for  a 
third  battery  of  by-product  ovens,  sixty  in  number, 
similar  in  every  respect  and  to  be  worked  in  conjunc- 
tion with  the  two  batteries  recently  built  by  the  Kop- 
pers Company  at  Sydney  and  now  in  successful  opera- 
tion. 

The  Editor  i-ecently  had  the  opportunity  to  look 
over  the  two  batteries  put  into  operation  in  October 
1019  and  March  1920  respectively,  which  ,were  very 
fully  described  in  "Iron  &  Steel"  of  December  issue 


The  cake  of  red-hot  coke  falls  into  tlie  quenching 
car,  and  is  carried  to  the  ((uenching  tower  where  it  is 
subjected  to  a  thorough  drenching,  after  which  it  is 
dumjied  sideways  on  to  an  ai)ron  leading  to  a  con- 
venor belt,  thence  to  the  screening  plant  and  finally 
loaded  into  railway  cars.  The  quenching  of  the  coke 
in  the  open  air,  followed  by  the  run  to  the  apron  and 
conveyor  belt  results  in  a  coke  that  is  free  from  ex- 
cess moisture  and  shows  no  black  ends.  Owing  to 
the  narrow  width  of  the  oven  chamber,  averaging  17 
inches,  and  the  fact  that  a  line  of  partition  forms  in 


aiKiiaiiiii-  \ii'\v  c)l  i;^  I'luduct  Plant.    Coke-quenching  Tower  on  left. 
Dominion  Iron  &  Steel  Co.,  Sydney,  N.S. 


by  Mr.  C.  E.  Wallin,  the  Superintendent.  The  most 
striking  feature  of  the  plant  in  operation  is  that  it  is 
not  conceived  as  coke-oven  plants  once  were,  namely  as 
a  series  of  separate  coking  chambers,  but  it  is  in  every 
sense  a  unit,  the  working  of  which  can  be  watched  and 
controlled  by  the  superintendent  from  the  office  with 
ease  and  accuracy. 

The  120  ovens  are  producing  1,100  tons  of  18  hour 
coke  every  24  hours,  or  approximately  ten  tons  of 
coke  per  oven  per  24  hours.  A  coke-oven  installa- 
tion of  this  size  of  the  older  types  would  employ  pos- 
sibly 450  men.  The  entire  working  force  at  the  Syd- 
ney ovens  numbers  160  men,  which  includes  the  by- 
product staff,  repairers,  etc. 

Every  operation  that  it  is  possible  to  carry  out 
mechanically  is  so  worked.  The  successive  operations 
rf  removing  the  oven  doors,  pushing  out  the  coke  with 
the  ram,  replacing  the  door  and  levelling  down  the 
newly-charged  chamber  by  means  of  the  mechanical 
leveller  are  all  performed  from  one  platform  by  the 
operator  on  the  piLsher  and  leveller  machine,  who  is 
kept  continually  employed,  the  schedule  calling  for 
the  pushing  of  an  oven  every  nine  minutes.  On  the 
discharge  side  of  the  ovens  there  operates  a  mechani- 
cal door-handler,  which  is  followed  by  a  travelling 
stage  from  which  the  work  of  luting  the  newly-charg- 
ed chamber  is  quickly  performed  with  a  minimum  of 
effort. 


the  coke  cake  through  the  centre  and  parallel  to  the 
sides  of  the  chamber,  the  length  of  the  individual  coke 
pieces  does  not  exceed  8  inches,  but  is  very  uniform 
at  about  this  length.  The  coke,  as  it  finally  reaches 
the  railway  car  for  transport  to  the  blast-furnace,  is 
evenly  sized,  strong,  free  from  breeze,  of  even  texture 
and  entirely  free  from  black  ends,  .so  far  as  one  could 
observe. 

'  An  interesting  departure  from  traditional  usages 
around  by-product  coke-plants  is  the  presence  of  bul- 
letin boards  at  various  parts  of  the  plant  giving  the 
analyses  of  the  gases  in  succeeding  stages.  There  was 
a  time  when  secrecy  in  the  arts  reached  its  absurdest 
point  in  by-product  plants,  and  it  may  be  taken  as  a 
general  indication  of  the  changed  viewpoint  of  coke- 
oven  engineers  who  today  realize  that  if  an  employee 
is  going  to  give  the  best  of  himself  and  his  brains 
he  should  be  allowed  and,  indeed,  expected  to  know 
something  about  his  business. 

A  bulletin  board  showed  the  analysis  of  the  surplus 
gas  on  the  4th  of  May,  which  it  may  be  of  interest 
to  compare  with  the  average  analysis  of  similar  gas 
given  in  Mr.  Wallin 's  article. 

Average  Analysis 
Analysis  4th  May 

Per  Cent.  Per  Cent. 

Carbon  dioxide   2.0  2.2 

Illuminants   3.5  3.4 
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Oxygen   -5  .6 

Carbon-rn'onoxide   7.0  7.2 

Methane   31.5  30.8 

Hydrogen   48.5  48.0 

-Nitrogen   7.0  7.8 

B.T.U.'s  per  cu.  ft   587 

The  sulphate  of  ammonia  is  of  much  superior  phy- 
sical grade  to  that  made  by  older  processes.  It  is 
of  good  color,  finely  crystallized,  resembling  epsom 
salts  in  texture.  It  has  not  the  tendency  to  pack  in 
storage  that  has  been  a  drawback  to  the  product  of 
less  modern  processes.  The  sulphate  of  ammonia  seen 
by  the  writer  would  be  very  easily  distributed  upon 
the  soil,  or  mixed  with  it,  a  considerable  advantage 
in  the  use  of  this  valuable,  but  potent  fertilizer. 

A  look  around  the  coke-oven  departmetn  of  the  Do- 
minion Iron  &  Steel  Company  affords  a  microcosm  of 
the  history  of  by-product  coke  plants.  The  first  ovens 
built  around  1900,  were  among  the  first  by-product 
ovens   in  America.     They  were   of  Otto-Hilgenstock 


type,  and  about  contemporaneous  with  the  similar 
plant  designed  by  Dr.  Schneewind  for  the  Everett 
Gas  Co.,  near  Boston.  They  long  since  were  aban- 
doned, and  are  now  being  utilised  for  the  construction 
of  brick-kilns  in  connection  with  the  silica-brick  plant 
the  Steel  Company  expects  to  erect  immediately. 

Further  back  from  the  railway  track  is  the  No.  2 
Battery  of  by-product  ovens,  only  recently  represent- 
ing the  best  type  'of  construction,  but  now  idle  and 
awaiting  conversion  and  repair  to  bring  them  more 
up  to  date. 

It  is  conceivable  that  even  the  latest  Koppers  ovens, 
which  without  exaggei-ation  are  believed  to  be  the 
most  efficient  installation  yet  completed  and  have 
exceeded  the  expectations  and  guarantees  given,  will 
in  another  10  or  15  years  be  superseded  by  something 
better.  For  the  time  being,  however,  the  Dominion 
Steel  Company  possesses  a  coke-oven  plant,  of  which 
its  officials  are  justly  proud,  nor  is  it  to  l)e  expected 
that  even  the  latest  addition  will  supply  the  coke  re- 
quirements for  very  many  years  to  come. 


Electric  Locomotive  coupled  to  Coke-quenehing  Car.    Car  is  receiving 

charge  of  red-hot  cake 
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The  Turbo-Blower  Installation  at  the  Blast  Furnaces  of  the  British- 
America  Nickel  Corporation,  Sudbury,  Ont. 


The  following  sketch  Fig.  1  shows  the  arrangement  of 
Hii  interesting  tnrho-instalhit ion  built  \n  its  entirety 
by  the  Dominion  Bridge  (Company  at  I^achine,  Que.  to 
deliver  air  for  the  blast  of  the  furtuiees  in  whieh  Ihc 
nickel  ore  mined  by  the  British-America  Nickel  (Com- 
pany at  Sudbury  is  reduced  to  a  matte  for  further 
treatment  at  the  Refinery  at  Deschenes,  Ottawa. 

The  extent  to  which  the  Doiiiinion  Bridge  (!ompany 
has  engaged  in  the  manufacture  of  steam-driven  tur- 
bine machinery  is  not  widely  known,  and  it  will  prob- 
ably be  a  surprise  to  many  Canadian  readers  to  know 
that  this  very  compact  and  workmanlike'  jnit  was  built, 
including  the  alternator,  in  the  Bridge  shops  at  La- 
chine.  This  department  k)f  the  Bridge  'Company's 
activities  is  entirely  distinct,  and  is  in  addition  to  the 
manufacture  of  water-driven  turbines  and  paper-mak- 
ing machinery  in  which  the  Dominion  Engineering 
Works  engaged  at  the  Rockfield  shops. 

In  the  British-America  Nickel  Company's  blower 
unit,  the  five  machines  in  continuous  alignment  con- 
sist of  two  groups. 

At  the  left,  a  high-pressure  steam  turbine  drives  a 
500  k.w.,  60-cycle,  3-phase  generator  in  tandem  with 


a  !^0,000  cu.  ft.  blower,  delivering  air  at  about  36  ozs. 
per  sq.  inch. 

The  two  remaining  ma(diines  consist  of  a  steam  tur- 
bine connected  to  another  blower  of  the  same  capacity 
as  the  first-named. 

Under  noi-inal  operating  conditions,  the  l)last  is  sup- 
plied by  the  last-named  blower,  but  in  the  event  of 
trouble  on  the  outside  transmission  line,  the  other 
turbine  and  generator  and  the  blower  connected  to 
them  are  put  into  operation,  and  the  other  blower  is 
shut  down. 

iiy  taking  out  the  coupling  bolts  between  the  tur- 
bine and  generator,  the  generator  can  be  run  as  a 
synchronous  motor  at  3,600  r.p.ni.  to  drive  the  blow- 
er next  to  it. 

Each  tui-i)iiie  is  eciuipped  with  its  own  surface  con- 
denser, and  condensate-removal  pump.  The  steam-jet 
air-evactors,  however,  are  grouped  in  a  battery,  and 
withdraw  air  from  a  trunk  airline  with  branches  to 
each  condenser.  This  arrangement  has  been  found  to 
be  very  convenient  in  practice,  as  it  makes  the  evac- 
tors  interchangeable,  and  enables  some  to  be  shut 
down  at  light  loads.  The  evactors  also  discharge  into 
a  common  line ;  the  outlet  from  which  is  submerged 
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2.    Blower   Installation    under  construction. 


I'"ig'.  3.    Impeller  for   30,000   c.  ft.  Blower. 


in  a  tank  through  which  the  condensate  is  pumped, 
the  water  being  thereby  raised  in  temperature,  and  the 
heat  units  remaining  in  the  evactor  steam  conserved. 

The  air  pressure  delivered  by  these  blowers  is  de- 
termined Avith  certain  limits  by  adjustment  of  the 
pressure  regulators  connected  with  the  governor  valve 
of  each  turbine.  When  once  set,  the  turbo-blower 
will  continue  to  give  air  at  the  desired  pressure  with- 
out further  attention. 

Fig  2  shows  the  blower  installation  in  course  of 
erection  in  the  shops.  In  order  from  the  foreground 
may  be  seen  the  following  component  parts  of  the 
unit,  namely,  the  blowers,  alternator  and  steam  turbine. 
Fig.  3  shows  the  impeller  for  the  30,000  cu.  ft.  blower. 
The  design  of  this  impeller,  the  blades  of  which  are 
?ecurely  slotted  into  the  shaft,  ensures  complete  free- 
dom from  vibration  and  an  absence  of  end-thrust.  The 
turbine  machinery  is  all  made  under  the  Rateau- 
Smoot  patents. 

Fig.  4  is  a  photograph  of  a  low-pressure  wheel  for 


I'^ig^  5.    Rotor  of  2,100  h.p.  Condensing  Steam  Turbine. 


Fig.  4.    Low-pressure  Wheel  of  2,100  h.p.  Steam-turbine  on 

static  Balancing-wheel. 

a  2,100  h.p.  steam  turbine,  (built  for  the  British-Am- 
erica Nickel  Corporation)  on  the  static  balancing- 
table. 

The  rotor  of  a  condensing  steam-turbine,  2,100  h.p. 
is  shown  in  Fig.  5-  This  is  also  for  the  British-Am- 
erica Nickel  Corporation. 

In  Fig.  6  is  shown  a  400  k.w.  alternator,  designed  to 
he  driven  by  a  non-condensing  steam-turbine,  that  Avas 
built  by  the  Dominion  Bridge  Co.  for  the  Imperial  To- 
bacco Company  of  Canada.  It  is  direct-connected 
with  the  exciter. 

The  supercession  of  reciprocating-motijon  engines 
by  the  rotary  engine  for  the  furnishing  of  compress- 
ed-air as  a  motive-poAver,  and  for  the  furnishing  of 
air-blast,  is  almost  complete  in  all  ncAV  construction, 
and  it  is  not  only  interesting,  but  a  matter  for  con- 
gratulation that  Canadian  machine-shops  are  in  a 
position  to  supply  machinery  so  modern  in  type,  and 
so  well  adapted  for  the  purpose,  as  the  turbo-blower 
installation  hereinbefore  described. 
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The  Importance  of  Cheap  flower  to  the  Industrial 

Life  of  Novci  Scotia 

Presidciitinl  Address  by  Colonel  Thos.  Ciuitley  to  The  Minitijr  Society 
of  Nova  Scotia,  Glaee  Bay,  May  4,  1920 


Gentlemen  : — 

()t'ti(;ers  and  Members  of  the  Nova  Scotia  Mining 
Society,  L  bid  you  hearty  greeting.  The  Mining  So- 
ciety of  Nova  Scotia  is  entitled  to  congratulations  for 
the  success  which  has  attended  its  yearly  gatherings 
during  j>ast  years,  and  this  Annual  Meeting  now  in 
session  in  the  chief  mining  centre  of  our  Province, 
will,  I  doubt  not,  prove  as  important  and  profitable 
as  any  in  our  history. 

The  Province  may  also  be  congratulated  on  possess- 
ing a  Society  composed  of  its  leading  miners  and 
metallurgists,  active  men  mainly  of  the  class  known 
as  practical,  men  for  the  most  part  not  only  practical, 
and  of  seasoned  experience,  but  also  of  commanding 
personality,  proved  ability,  with  that  resourcefulness 
which  practice  in  mining  and  metallurgy  in  a  new 
country,  and  in  some  respects  an  isolated  country,  de- 
mands and  creates.  Of  such  is  the  Mining  Society 
of  Nova  Scotia — a  body  for  many  years  composed  of 
men  who  have  perhaps  done  as  much  to  advance  the 
material  prosperity  of  our  native  province  as  any 
similar  group  of  men,  given  e(|ual  opportunity,  have 
accomplished  elsewhere. 

In  any  remarks  I  may  now  make  it  is  not  my  in- 
tention to  refer  to  present  business  conditions,  the 
lal)or  situation,  or  the  present  world  unrest.  All  of 
MS  naturally  must  look  forward  with  some  misgivings 
to  the  future — the  immediate  outcome  of  which  is 
uncertain,  but  as  to  its  final  issue  I  personally  have 
no  doubt.  Without  a  League  of  Nations,  or  in  spite 
of  one,  men  of  the  liritish  breed  can  and  will  hold 
th(W"  own  in  the  ship,  the  mine,  the  field,  or  the 
main.  All  these  our  fathers  and  our  sons  have  work- 
ed, wrouglit,  fought  and  sailed,  and  in  all  won  the  re- 
spect of  our  peers,  and  we  have  "aye  been  provided 
for  and  saw  will  we  yet." 

The  custom  of  our  Society  is  that  your  President 
should  address  the  Society  on  some  topic  of  mutual 
interest,  yet  pertinent  to  the  community  at  large- 
Certainly  there  is  no  lack  of  problems  that  might  Avith 
advantage  be  considered — and  equally  no  doubt  there 
may  be  niany  opinions  concerning  tht-  s;ibject  most 
worthy  of  attention  at  the  present  time. 

The  mineral  resources  of  the  Province  and  th^-^  pro- 
cesses in  the  mining  and  metallurgical  industry  have 
been  dealt  with  in  their  many  and  varied  aspects, 
transi)ortation  and  labor  problems  today  have  the  eyes 
of  the  world  focussed  upon  them — while  familiarity 
with  the  laws  and  operations  of  high  finance  and.  so- 
called  "big  busiru^ss,"  not  to  say  mergers,  is  expected 
in  all  well  informed  citizens,  and  certainly  assumed 
in  indus*^rial  executives. 

Possibly  the  most  important  remaining  problem  of 
wide  spread  concern  to  industry  in  Nova  Scotia  is  the 
production  of  cheap  power.  And  I  have  selected  it  at 
the  subject  of  my  address,  treating  it  from  an  econo- 
mic rather  than  from  a  strictly  professional  or  tech- 
nical angle,  with  a  hope  of  perhaps  better  orientating 
our  views  on  the  situation  in  Nova  Scotia  at  the  pre- 
sent time.  This  position  in  one  or  more  of  its  several 
forms,  is  of  vital  interest  to  most  industries,  which 
with  cheap  power  may  make  consideral)le  progress-, 
but  under  the  reverse  conditions,  will  find  it  diffi- 


cult to  meet  the  competition  of  those  more  favorably 
sup})lied  with  this  neces.sity. 

The  amount  of  power  required  and  the  relationship 
between  cost  of  power  and  the  cost  of  product  vary 
a  good  deal,  probably  reaching  a  maximum  in  the 
electro-chemical  industry — and  the  metallurgical  pro- 
cesses used  in  the  smelting,  refining  and  manufac- 
turing of  metals. 

In  these  cases  power  is  one  of  the  principal  factors 
and  reaches  a  requirement  in  the  manufacture  of  cer- 
tain chemicals  of  about  5,000  H.P.  continuous  load  per 
100  tons  of  raw  material  converted  into  finished  pro- 
duct. Reference  might  be  made  in  this  connection  to 
the  recent  discovery  of  salt  near  Malagash,  the  de- 
velopment of  which  makes  the  future  establishment  of 
impoitant  electro-chemical  plants  in  the  Maritime  Pro- 
inces  probable,  provided  cheap  power  is  obtainable,  as 
salt  a 'id  coal  are  basic  materials  for  such  an  industry, 
and  a  most  important  one  it  is. 

In  the  electric  .steel  furnace  from  200  to  800  K.W. 
hours  per  ton  treated  is  used,  depending  upon  the  ma- 
terials charged  and  the  degree  of  refinement  required. 
Following  these  we  have  the  more  familiar  application 
of  power  in  iron  and  steel  plants,  mining  and  the 
transportation  of  materials  where  mechanical  power 
originally  was  a  secondary  factor,  but  now  has  become 
of  great  importance  as  a  mean.s  of  increasing  produc- 
tion and  reducing  costs,  especially  in  countries  where 
wages  are  high.  And  we  find  the  power  consumption 
amounts  to  6  h.p.  per  ton  of  pig  iron  made  in  blast 
furnaces,  2  h.p.  per  ton  produced  in  open-hearth  steel 
furnaces,  and  5  to  15  h.p.  per  ton  of  steel  rolled  in 
steel  mills,  depending  in  the  latter  case  largely  on  the 
amount  of  work  done  in  reduction,  etc.-  In  the  fur- 
ther manufacture  of  steel  into  unusual  shape,  or 
where  tonnage  manufactured  to  any  single  section  or 
pattern  is  small,  this  percentage  may  be  appreciably 
increased. 

In  mining,  where  the  power  employed  is  stesim  and 
compressed  air,  the  costs  cover  a  wider  range,  and  may 
reach  from  10  per  cent  of  the  output  for  machine  op- 
erated, heavy  pitching,  wet  coal  seams,  to  5  per  cent 
where  the  mining  equipment  is  electrically  operated. 
In  metal  mines,  too,  extreme  examples  may  be  cited — 
on  the  one  hand  in  the  case  of  rarer  metals,  given  •out- 
puts of  various  magnitudes  ranging  from  a  compara- 
tively few  tons  to  several  thousand  per  day,  frequent- 
ly located  in  inaccessible  regions,  and  at  points  where 
a  supply  of  fuel  is  obtainable  only  with  great  diffi- 
culty. The  opposite  type  is  represented  by  mines  pro- 
ducing large  tonnages  under  favorable  conditions,  such 
as  our  iron  ore  deposits  where,  on  aecoiint  of  the 
nature  of  the  materials  to  be  mined,  and  the  unusual 
thickness  of  the  seam,  lying  at  a  moderate  pitch,  it 
is  possible  and  necessary  to  use  relatively  large  am- 
ounts of  power  for  the  operating  of  mechanical  load- 
ing, trimming,  and  haulage  equipment.  Such  a  situa- 
tion may  demand  1  to  1^/2  h.p.  per  ton  mined. 

In  the  field  of  transportation,  we  have  for  land  ser- 
ice  on  steam  railways  an  average  figure  of  3  h.p.  per 
ton  moved,  with  a  fuel  consumption  of  about  one- 
quarter  pound  of  coal  per  gross  ton-mile.    At  sea  one- 
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quarter  h.p.  per  ton  moved  is  required  for  bulk 
freight  carriers,  of  moderate  size,  to  one-sixth  h.p.  for 
the  largest  size,  with  coal  consumption  of  1%  and  1^/2 
lbs.  per  h.p.  hour,  and  0.045  and  0.032  pounds  per 
ton-mile,  respectively. 

The  principal  prime  movers  in  use  at  the  present 
time  are  the  reciprocating  and  turbine  steam-engines, 
internal-combustion  engine  and  the  water-turbine. 
Each  has  its  field  of  service,  and  under  certain  con- 
ditions is  most  economical,  which  fact  must  be  con- 
sidered together  with  its  reliability  for  the  service  re- 
quired. By  way  of  comparison,  the  thermal  efficien- 
cies of  each  type  considered  as  heat  engines,  may  be. 
stated  as  for  modern  steam-turbine  installations  of 
moderate  size,  10  to  15  per  cent,  and  in  the  case  of 
the  largest  modern  units  15  to  21  per  cent.  Engines 
using  blast-furnace  gas  18  to  26  per  cent,  while  with 
the  full  Diesel  type  of  oil  engine  33  per  cent  is  ob- 
tained, even  in  small  units. 

The  improvement  in  thermal  efficiency  of  what  is 
as  yet  the  greatest  of  our  prime  movers — the  steam 
engine — during  the  past  220  years,  has  been  really 
great.  Beginning  with  the  year  1700  Savery's  engine 
then  required  40  lbs.  of  coal  per  h.p.  hour.  New- 
comens'  engine,  introduced  in  1711,  required  55  lbs. 
Watt's  engine  of  1778  required  only  about  one-quarter 
of  these  amounts,  or  nine  pounds  per  h.p.  hour.  The 
Cornwall  engine  of  1844  again  divided  this  quantity 
by  three,  or  to  be  exact,  3.2  lbs..  Higher  pressure 
and  greater  ratio  of  expansion  some  years  later  re- 
duced this  to  two  pounds,  and  in  the  first  decade  of 
this  century  to  11/2  lbs.  The  turbo  generator  of  1903 
demanded  a  consumption  of  about  two  pounds — fif- 
teen years'  study  and  the  outcome  of  designing  ex- 
perience brought  the  coal  consumption  of  the  turbo- 
genei'ator  in  large  units  down  to  one  and  one-tenth 
pounds,  and  it  would  be  very  iinwise  to  predict  that 
tliat  figure  represents  finality  in  that  direction. 

In  Nova  Scotia  our  principal  source  of  power  is  coal 
used  directly,  or  indirectly  in  the  form  of  waste  heat 
from  coal  in  gas  fired  furnaces,  and  TDurned  under 
boilers  to  actuate  steam  engines.  In  the  Sydneys, 
blast-furnace  gas  might  be  used  to  actuate  steam  en- 
gines, while  water  powers  of  moderate  size  are  avail- 
able in  various  parts  of  the  Province.  In  some  dis- 
tricts use  might  be  made  to  advantage  of  oil-driven 
engines  of  the  internal-combustion  type,  but  it  now 
seems  probable  that  this  will  be  liraited  to  require- 
ments taken  care  of  by  small  units  due  to  the  rapidly 
increasing  price  of  fuel  oil.  In  view  of  the  efficiency 
of  this  type  of  engine  and  the  other  advantages  this 
method  of  producing  power  affords,  the  shortage  of 
fuel  oil  is  regrettable — and  a  situation  already  seri- 
ous is  being  augmented  by  the  increased  use  of  oil 
to  generate  steam  in  the  merchant  marine. 

As  the  amount  of  oil  available  is  far  from  inex- 
haustible, and  it  is  a  natural  resource  not  replaceable 
by  any  known  means,  we  are  faced  at  the  present  rate 
of  increase  in  consumption  with  finding  the  world's 
oil  reserves  depleted  before  many  years,  and  the  prob- 
lem of  finding  a  substitute  is  important.  Tar,  toluol, 
and  other  coal  distillation  products  are  now  being 
used  to  replace  natural  fuel  oils,  but  while  this  prae-. 
tice  will  undoubtedly  increase,  their  source  is  also 
circumscribed,  due  to  their  being  the  by-products  of 
coal.  What  is  needed  is  a  fuel  capable  of  replacing 
them  produced  from  vegetable  products.  Crude  alco- 
hol meets  these  requirements,  and  as  it  may  be  pro- 
duced in  quantity  by  systematic  cultivation  without 
depletion  of  natural  resources,  this  problem  is  one 


deserving  serious  attention  by  governments  and  de- 
partments of  conservation. 

The  situation  may  in  the  future  be  materially  re- 
lieved by  the  development  of  our  oil-shale  resources, 
which  show  marked  indications  of  considerable  extent 
in  some  districts  of  this  Province,  and  as  they  can 
be  mined  cheaply,  speaking  generally,  it  should  be 
only  a  short  time  when  these  resources  will  be  utilized. 

The  power  of  the  tides  now  wasted  in  the  Bay  of 
Fundy,  and  its  tributaries,  has  received  considerable 
attention  from  time  to  time.  In  our  opinion  the 
scheme  of  this  development  by  the  use  of  two  tidal 
basins  is  technically  practicable,  where  the  land  fea- 
tures are  such  that  basins  of  requisite  capacity  can  be 
built  at  a  reasonable  cost.  The  initial  expenditure 
would,  of  course,  be  great,  but  so  would  the  power. 
With  the  increasing  scarcity  of  fuel  and  demand  for 
power  this  source  of  energy  will  surely  be  put  to  prac- 
tical use  in  the  future.- 

In  addition  to  these  there  are  rather  indefinite  pos- 
sibilities in  the  use  of  peat,  which  will  be  of  great 
local  value  in  Newfoundland  and  elsewhere  where 
tliere  are  extensive  deposits,  when  we  have  learned 
how  to  utilize  its  heat  value  economically. 

While  the  use  of  blast  furnace  and  coke-oven  gas 
in  internal-combustion  engines  has  been  to  a  very  con- 
siderable extent  tried  out,  and  is  still  used  with  suc- 
cess in  some  localities,  such  use  of  these  fuels  locally 
seems  problematical,  especially  where  the  gas  can  be 
used  to  advantage  for  heating  purposes,  as  the  capital 
expenditure  for  a  gas  engine-driven  plant  of  reason- 
able reliability  is  very  high,  and  while  it  is  true  that 
the  fuel  used  per  unit  is  still  lower  than  the  most 
efficient  steam-driven  units,  this  difference  is  now 
very  .small,  as  compared  with,  the  figures  of  a  few 
years  ago,  due  to  the  relatively  greater  advance  made 
in  steam  turbines  designed  for  the  higher  range  of 
steam  pressures  and  superheat;  and  the  higher  effi- 
ciencies now  obtained  in  the  regular  boiler  room  prac- 
tice where  76  to  78  per  cent  is  maintained  without  the 
use  of  economizers. 

Having  briefly  outlined  the  probable  sources  of 
power,  it  will  be  of  interest  to  take  up  the  question  of 
cost  pj'oduetion.  In  consideration  of  this  phase  of 
the  quefition,  the  cost  of  electric  current  generated  by 
steam  p()wer  plants  will  be  first  taken  up,  and  as  we 
all  have,  to  some  extent,  a  conception  of  the  operating 
cost  of  most  common  units,  we  will  not  deal  with  them 
other  than  to  point  out  the  marked  variation  in  the 
coal  consumption,  which  is  the  principal  item. 

The  average  consumption  of  coal  per  K.W.  hour 
with  eoTupound  expansion  engines  of  the  best  type, 
condensing,  ranges  from  21/2  to  51/2,  perhaps  4  "lbs. 
might  b(!  taken  as  a  fair  average,  equivalent  to,  say,  7 
per  cent  efficiency.  In  the  case  of  non-condensing 
engines,,  simple  and  compound,  such  as  used  for  pit- 
winding  and  rolling  mills  and  similar  class  of  fac- 
tory engine,  where  power  is  distributed  by  shafting, 
ranging  from  5I/4  to  8  lbs.,  averaging  6%  lbs.,  or  an 
efficiency  of,  say,  four  per  cent. 

Miscellaneous  small  engines,  steam  pumps  (the  for- 
mer located  where  power  is  required  all  over  factory 
and  engineering  shops,  deriving  steam  through  a  long 
system  of  pipes)  probably  take  from  10  to  20  lbs.  or 
more,  and  would  not  average  less  than  13  lbs.,  or,  say, 
2  per  cent  efficiency. 

The  efficiency  of  the  units  of  the  two  last  men- 
tioned classes  is  so  low  that  their  use  should  be  re- 
stricted where  possible  for  more  economical  means. 
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although  there  is  a  field  for  their  usefulness  within 
certain  limits  in  plants  usirifr  larpre  quantities  of  low 
pressure  steam  for  the  purpose  of  heating. 

Within  the  last  five  years  large  central  steam-driven 
stations  received  close  study  as  an  important  factor 
bearing  on  the  conservation  of  coal,  and  the  possibili- 
ties of  obtaining  relatively  low  cost  electric  power 
from  this  source  has  been  fully  demonstrated  in  botli 
the  United  States  and  England.  The  unusual  size  of 
these  stations  should  be  kept  in  mind,  as  generators 
of  20,000  to  45,000  K.W.  are  used,  and  units  of  over 
60,000  K.W.  are  building,  indeed,  if  not  now  actually 
operating,  and  size  has  a  most  important  bearing  on 
power  costs. 

With  the  use  of  somewhat  smaller  units  the  effi- 
ciency, while  not  as  high,  is  closely  approached — as 
is  shown  from  the  operating  cost  of  a  centHal  station 
of  this  class — which  has  a  switchboard  cost  for  the 
year  ending  December,  1916.  of  0.262  cents,  and  for 
a  later  period  of  three  months  of  1917,  when  coal  was 
more  expensive,  of  0.360  cents. 

In  Table  No.  1  the  first  oolumn  shows  the  various 
items  entering  into  the  switch  board  costs  here  re- 
ferred to,  and  opposite  it  is  a  revised  cost  using  native 
coal  at  $5.00  per  ton,  also  allowing  for  increase  in 
labor  and  sii])plies  and  showing  a  cost  of  0.528  cents 
per  K.W.  liour  for  local  conditions: — 

TABLE  I. 

For  Three  Months  Ending  March  31,  1917. 

Expense  Expense 
per  K.W.  hr.  per  K.W.  hr. 
Original.  Corrected 
for  local 
conditions. 

Su|)ei'inteiidence   -009  .009 

Wa<^es   050  .056 

Coal  264  .418 

Lubricants  001  .0015 

Station   Supplies  005  .006 

Station  Buildings  013  .016 

Steam  Ecjuipment  016  .019 

Electrical  002  .0024 

Total  360c  .5279c 

For  year  of  1917  corrected  column  based — 
Labor  increased  121/2  per  cent. 
Fuel  increased  $5.00  per  ton. 
Lubi'icants,  Supplies,  etc.,  increased  25  per  cent. 
Maxiniuiii  demand  (20  minutes),  45,000. 
Average  load,  25,300. 
Total  K.W.  hours,  54,654,900. 
Coal  per  K.W. — pounds,  1.56  lb. 
Total  cost  coal,  $144,735.71. 
B.T.U.  per  K.W.H.,  20,300. 

Twelve  (12)  Months  Ending  Decemher  31,  1916.  .. 

Expense  Expense 
per  K.W.  hr.  per  K.W.  hr. 
Original.  Corrected. 

for  local 
conditions. 

Superintendence   013  .013 

Wages  042  .047 

Coal   174  .391 

Lubricants  001  .0015 


Station  Supplies  006  .007  . 

Station  Buildings  007  .0087 

Steam  E()uipment   .016  .019 

Klfctrical      "   (m  .0037 

Total  262c  .4909« 

For  year  of  1916  corrected  column  based — 

Labor  increased  121/0  P^r  cent. 

Fuel  increased  $5.00  per  ton. 

Lubricants,  Supplies,  etc.,  increased  25  per  cent. 

Maximuin  demand  (30  minutes)  36,000. 

Average  load,  18,500. 

Total  K.W.  hours,  162,117,600. 

Coal  per  K.W.,  pounds,  1.45  11). 

Total  cost  coal,  $262,135.47. 

B  T.II.  per  K.W.II.,  19,,S00. 

These  figures  do  not  include  interest  or  deprecia- 
tion. 

It  miglit  be  well  at  this  point  to  refer  to  the  differ- 
ences in  cost  of  power  due  to  variation  in  local  con- 
ditions. It  will  be  apparent  that  high  peak  loads  re- 
quire reserve  generating  capacity  in  proportion  to 
their  magnitude,  and  this  condition  may  apply  to  boil- 
er capacity  also,  and  when  for  this  reason  the  ratio 
of  the  average  station  load  to  short  period  peaks  is 
low,  and  we  have  a  low  load  factor,  this  results  in  in- 
erea.sed  capital  expenditure  and  operating  costs.  This 
has  an  important  bearing,  as  this  factor  varies  con- 
siderably under  different  conditions,  aiul  a  consider- 
able diversity  in  industries  is  desirable  when  locating 
such  a  power  unit. 

The  magnitude  of  the  plant,  the  costs  of  which  we 
have  given  ranging  as  they  do  to  200  million  K.W. 
hours  per  year,  is  considerably  in  excess  of-  the  re- 
el uirements  of  our  industrial  centres  at  the  present 
time.  The  consumption  of  electric  current  in  the  Syd- 
ney district,  is,  say,  about  100  million  K.W.  hours 
while  in  Pictou  County  forty  million  K.W.  per  year 
will  possibly  take  care  of  present  requirements.  These 
smaller  outputs  materially  affect  the  cost  of  produc- 
tion, and  in  order  to  show  the  extent  of  this  effect 
the  following  estimate  is  submitted  to  demonstrate 
what  practice  might  be  expected  under  present  day 
conditions,  using  local  fuels. 

Plants  of  three  different  capacities  are  given  pro- 
ducing 46,  72,  and  126  million  K.W.  hours  a  year,  and 
at  a  switchboard  cost  of  1.07,  0.903  and  0.877  cents 
lier  K.W.  hour,  respectively- 

TABLE  2. 


Station  Power  Costs. 


Plant  A.  Plant  B. 

Costs.  Costs. 

Cents  Cents 

Items.                      K  W.H.  K.W.H. 
Operating — 

Labor  204  .101 

Material                             1.16  .756 

Maintenance — 

Labor  0411  037 

Material  0784  .018 

Total  Labor  2021  .138 

Total  Material                          1.238  .754 

Total  Labor  &  l\raterial   .  .      1.446  .892 

Other  Items  025  Oil 

Total                                1.071  .903 


Plant  C. 

Costs. 

Cents 
K.W.H. 

.065 
701 

.038 
.070 
.103 
.771 
.874 
.003 
.877 


June,  1920. 
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Net  output  in  mill  K.W.H. 

Month   3.84       6.14  10.5 

T'l  power  gen.  mill.  K.W.H. 

including  auxiliaries  .  .  4.04  6.21  10.6 
Lbs.  coal  per  K.W.H.  .  .  3.78  2.68  2.18 
Cost  of  coal  2,000  lbs.  ($)  5.00  5  00  5.00 
Load  factor  Machine  p.c.  49.0  59.6  64.56 
Load  factor,  15  min.  max.  55.0  45.3  36.37 
B.T.U.  per  net  K.W.H. 

Output    43627     28289  30716 

Net  K.W.H.  per  yr.  (mill)  46.08  75.26  126.0 
Another  source  of  power  might  be  made  available 
hy  the  development  of  our  water  powers.  There  are 
within  the  Province  a  number  sufficiently  large  which 
if  developed,  would  provide  several  moderate  sized  if 
not  large  units  of  electrical  energy.  While  some  of 
our  larger  rivers  and  a  number  of  smaller  streams 
have  not  been  investigated  in  detail,  the  Nova  Scotia 
Power  Commission  are  of  the  opinion  that  300,000  h.p. 
may  be  ultimately  developed,  and  if  the  present  pro- 
gramme as  we  now  understand  it  is  carried  out,  we 
may  have  soon  installed  transmission  systems  supply- 
ing the  greater  part  of  the  Province,  with  the  excep- 
tion of  the  extreme  Eastern  section. 

A  considerable  section  of  the  public  sometimes  re- 
ferred to  as  the  "man  on  the  Street,"  has  a  general 
idea  that  water  power,  in  view  of  its  being  a  natural 
product,  provided  by  Nature  and  annually  replaced, 
must  therefore  provide  energy  at  the  lowest  possible 
cost.  Unfortunately,  however,  the  cost  of  such  in- 
dustrial power  depends  upon  a  considerable  number 
of  factors,  and  none  of  the  energy  possible  of  de- 
velopment at  any  of  the  Nova  Scotia  streams  can 
be  made  available  to  the  various  manufacturing  es- 
tablishments, and  our  towns  and  villages,  except  as 
the  result  of  very  considerable  expenditures  in  the 
way  of  extensive  dams,  storage  barrages,  the  installa- 
tion of  expensive  hydro-electrical  machinery,  and  a 
considerable  mileage  of  transmission  lines,  and  while 
operating  expenses  in  one  direction  are  low,  the  in- 
terest charges  are  bound  to  be  high  and  these  must 
be  met. 

So  far  as  the  cost  of  water  power  is  concerned,  we 
find  that  the  tentative  estimates  made  by  the  Commis- 
sion suggest  a  total  cost  including  fixed  charges  and 
operation  of  0.7  cents  per  K.W.  hour  for  the  St-  Mar- 
garet's Bay  development.  This  plant  is  now  under 
construction  and  is  expected  to  supply  the  Halifax 
district  with  a  possible  thirty  million  units  per  year. 

Another  possible  development,  and  in  this  ease  of 
very  considerable  importance  to  Pictou  County,  is 
that  of  Sheet  Harbor  on  East  River,  St.  Mary's.  Prom 
this  development  we  are  advised  the  estimated  total 
cost  of  current  delivered  at  a  point  in  the  vicinity  of 
New  Glasgow  would  be  three-quarters  of  a  cent  for  a 
total  consumption  of  thirty  million,  or  1.10  cents  for 
twenty  million  K.W.  hour  per  annum.  Indeed,  it  is 
stated  that  the  output  can  be  increased  to  45  million 
K.W.H.  at  a  cost  of  one-half  cent  per  unit,  when  such 
a  hydro  system  is  completed,  and  tied  together  in  a 
manner  which  will  permit  an  exchange  of  current 
from  one  development  to  another.  It  is  to  be  un- 
derstood that  these  prices  are  based  on  delivery  in 
the  quantities  mentioned  at  transmission  line  voltage, 
to  a  distributing  station,  and  would  approximately 
apply  to  a  very  large  consumer,  but  would  have  to  be 
increased  to  cover  local  distribution  in  order  to  serve 
the  smaller  industries  located  in  a  town  using  current 
at  lower  pressure. 

The  proposed  systems  will  ink  up  many  of  the 


towns  and  pass  through  agricultural  districts  of  the 
central  part  of  the  Province  supplying  current  at  a 
rate  which  would  materially  aid  in  the  development  of 
the  country,  and  increase  production  along  many 
lines. 

A  great  deal  has  been  written  on  the  subject  of  coal 
ternal  combustion  engines  of  the  Diesel  type,  burning 
crude  oil,  especially  for  marine  work,  and  certainly 
oil  has  manj^  advantagesjover  other  kinds  of  fuel, 
either  when  used  direct  in  the  cylinder  of  an  engine 
or  by  combustion  under  steam  boilers.  Unfortunately 
Ave  are  to  a  large  extent  prohibited  from  its  use  in 
recent  years  on  account  of  its  high  dost. 

In  the  isolated  locations  where  freighting  of  coal 
is  a  serious  expense  or  storage  a  determining  factor,  or 
in  eases  where  boiler  feed-water  supply  is  lacking, 
there  is  still  a  field  for  its  use,  and  we  have  under 
these  conditions,  a  very  satisfactory  and  highly  effi- 
cient plant  in  engines  of  the  full  Diesel  and  semi- 
Diesel  type,  particularly  if  they  are  operating  under  , 
constant  load  or  very  light  overloads- 

As  an  indication  of  the  operating  cost  to  be  expected 
in  a  small  plant,  we  give  the  following  figures  from 
a  station  with  semi-Diesel  engines,  having  an  out- 
put of  about  130  thousand  K.W.  hours  per  month, 
where  is  the  fuel  oil  consumption  is  in  the  vicinity  of 
.0936  gallons  per  K.W.  hour,  or  which  based  on  the 
present  cost  of  oil  sixteen  cents  per  gallon  in  tank 
car  lots,  the  fuel  cost  is  1.50  cents  per  K.W.  hour. 

An  engine  of  the  full  Diesel  type  would  give  lower 
cost  figures  to  some  extent — the  difference  of  the  two 
types  being  represented  by  consumption  of  0.40  lbs. 
per  B.H.P.  hour  for  the  Diesel  against  0.50  lbs.  for 
the  semi-Diesel  type.  Greater  allowance  in  both  types 
would  have  to  be  made  for  repairs  and  maintenance 
than  in  the  case  of  steam  plants. 

The  figures  given  in  our  estimates  of  cost  are  for 
power  delivered  at  switchboard,  which  will  be  in- 
creased by  distribution  cost  necessarj'^  to  deliver  the 
euri'ent  to  the  ultimate  consumer.  Owing  to  the  loss 
in  transmission,  cost  of  equipment  and  maintenance, 
|ihis  charge  will  depend,  on  the  distance,  quantity  of 
current  to  be  transfei'red  and  type  of  service,  and  the 
costs  vary  considerably-  It  is  usual,  however,  to  have 
losses  of  from  ten  to  ewenty  per  cent  on  power  con- 
sumed in  quantity — while  two  to  five  cents  per  unit  is 
added  in  the  case  of  current  delivered  within  city  dis- 
tribution system  for  lighting  service. 

In  estimating  the  possible  saving  it  will  be  appar- 
ent that  two  principal  classes  of  power  consumers, 
must  be  considered.  First  the  large  independent 
manufacturer  whose  requirements  are  sufficient  to 
warrant  operating  an  independent  power  plant.  The 
other,  the  general  consumer,  dependent  on  a  public 
course  of  supply,  whose  present  cost  of  power  prob- 
ably varies  from  three  to  seven  cents  per  K.W.H.  It 
will  be  apparent  that  under  any  unification  scheme 
that  the  saving  to  the  latter  class  will  be  very  great. 

Some  idea  of  the  overall  saving  that  may  be  effected 
will  be  given  by  the  results  obtained  by  the  North- 
east Coast  Electric  Power  Scheme  which  supplied 
power  to  the  largest  industrial  area  in  England.  It 
is  stated  that  the  average  price  paid  this  company  for 
current  totalling  one-third  of  a  million  horse-power  a 
year  delivered  at  the  customer's  terminals,  is  less 
than  one  cent  while  the  coal  consumption  is  2.06  lbs. 
per  K.W.H.  It  has  been  estimated  that  this  latter 
figure  has  replaced  former  coal  consumption  of  9  1-5 
pounds  when  various  industrial  establishments  now 
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eomu'c;U'(l  witli  tlic  power  s(;li«'ine  {^eiieraled  tlieir  own 
power  individually. 

As  power  plays  so  important  a  part  in  manui'ac- 
lnrinf>',  it  is  a  factor  next  only  to  those  of  fuel,  mar- 
ket and  triinsi>ort  costs  in  deciding  the  Jocation  of  a 
factory.  At  the  present  time  while  we  have  the  coal 
l)ower  it  is  relatively  dearer  in  Nova  Scotia,  and  it  is 
only  to  be  had  by  installin<>'  the  necessary  power  plant 
to  meet  each  individual  requirement.  Tliis  is  a  decid- 
ed handicap  to  the  manufacturer  starting  a  new  busi- 
ness, and  at  best  gives  very  expensive  power.  It  sure- 
ly is  apparent  that  if  manufacturing  in  Nova  Scotia 
is  to  develop  in  a  satisfactory  degree  some  effort  must 
be  made  to  improve  the  situation. 

From  the  fifiures  already  given  it  is  evident  that 
large  production  of  power  is  essential  to  low  costs, 
whether  steajn  or  hydro-electric^  and  the  fact  that  large 
central  steam  plants  are  now  being  worked  and  others 
developed  in  the  United  States  and  Great  Britain, 
confirms  this  view.  Here,  as  in  most  cases  of  human 
endeavor,  unity  is  strength,  and  need  for  all  working 
together  is  self-evident. 

It  is  important  in  this  connection  that  all  power 
users  should,  where  possible,  employ  electric  equip- 
ment of  the  same  frequency-  Unfortunately,  this  is 
not  the  case  today,  as  in  two  instances  in  this  Pro- 
vince we  have  practically  adjoining  districts  using 
current  which  is  not  interchangeable  vrithout  the  use 
of  frequeiicy  converters,  and  in  this  connection  it  is 
woi-th  mentioning  that  the  Nova  Scotia  Power  Com- 
mission proposes  using  60-cycle  generating  equipment 
in  their  various  developments.  While  differences  in 
voltage  is  not  so  serious,  it  should  also  be  given  con- 
sideration, and  limited  to  as  few  standards  as  is  econo- 
mically ])ossible.  Standardization  would  also  simplify 
the  local  suppy  of  electi-ieal  ecpiipment  and  make 
neighbors  a  more  (lepeii(l;il)le  fi-iend  in  the  day  of 
spare  part  troubles. 

Some  of  the  larger  companies  in  the  Province  have 
a  surplus  of  waste  heat  or  electric  generating  capacity 
or  both,  and  could  sui)i)ly  power  to  manufacturers  in 
their  locality  at  a  comparatively  low  cost.  Power 
sold  in  this  way  would  teiul  by  increasing  total  pro- 
duction to  reduce  the  cost  per  unit,  and  such  a  policy 
would  have  the  effect  of  stimulating  the  growth  of 
associated  subsidiary  and  smaller  trade  in  the  com- 
munity, and  in  time  build  up  an  important  market 
near  at  hand. 

The  situation  in  Ibis  Province  from  a  manufactur- 
ing point  of  view  is  in  some  important,  if  not  vital, 
resy)ects  far  from  favorable.  We  are  situated  far 
distant  from  the  chief  consuming  centres  of  the  Do- 
minion, and  while  the  cost  of  transport  per  ton-mile 
in  the  past  has  not  been  high,  the  distances  involved 
have  been  so  gi-eat  as  to  make  the  transport  cost  a 
vei-y  large  fa(^tor,  particularly  in  the  case  of  coal  and 
heavy  manufactured  i)roducts,  such  as  iron  and  steel 
During  the  past  few  years  the  cost  of  railway  opera- 
tions has  very  largely  increased,  and  is  still  advancing 
and  there  is  little  reason  to  hope  for  much  improve- 
ment in  this  connection. 

Tf  Nova  Scotia  is  to  advance  along  manufacturing 
lines  and  so  provide  employment  giving  a  satisfactory 
i-eturn  both  to  labor  and  capital  employed,  it  is  ahso- 
lutely  essential  that  powci-  be  supplied  not  only  to 
our  large  ))ut  also  to  oui-  smaller  manufacturers,  at 
rates  at  least  as  favorable  as  those  enjoyed  by  like 
industries  in  the  other  Provinces  of  the  Dominion. 

A  really  economic  national  policy  must  be  based  on 
the  necessitv  of  using  our  coal  for  such  forms  of  work 


as  cannot  be  |)errornu'd  with  other  sources  of  energy. 
While  our  coal  reserves  are  large  they  are  not  inex- 
haustible, and  after  that  section  of  our  deposits  which 
are  immediately  available  is  worked  out,  the  cost  of 
I)roduction  will  increase  as  our  mines  and  workings 
become  deeper  and  more  extended.  The  question  of 
man-power  necessary  to  work  over  the  greater  and 
more  extended  areas  of  production,  when  the  deposits 
near  the  surface  are  exhausted,  is  another  factor  which 
cannot  be  overlooked.  In  view  of  these  considerations 
we  must  so  far  as  possible  obtain  our  supply  of  energy 
by  increased  development  of  hydro-electric  genera- 
tion of  power,  reserving  our  fuel  supplies  for  the  re- 
duction of  our  iron  and  other  ores,  and  the  purifying 
treatment  and  manufacture  of  metals,  which  cannot 
be  accom})lished  save  by  the  agency  of  heat,  whether 
this  be  supplied  by  solid  or  gaseous  fuel. 

To  this  end  all  should  work  together  to  improve  the 
situation,  and  to  enlist  public  interest  in  this  subject 
of  vital  importance — which  we  gladly  note  is  now 
commanding  the  attention  of  the  Government  of  this 
Province,  with,  we  trust,  the  likelihood  of  helpfvd  re- 
sults. 

FIRST    WESTERN    MANUFACTURED  TRACTOR 

The  "Canadian,"  a  Canadian  l)uilt  tractor,  manufac- 
tured as  far  west  as  Aledicin;'  llat.  Alberta,  is  the  a- 
chievement  of  the  AllxM-ta  Foundry  and  Alachine  Com- 
pany, Ltd.,  which  represents  a  total  investment  in  the 
city  and  district  of  a  quarter  of  a  million  dollars. 
Except  the  mechanical  oiler,  magneto,  carburetor  and 
radiator,  all  of  which  are  patented,  the  "Canadian" 
kerosene  tractor  is  manufactured  entirelv  at  Mediciiu' 
Hat  Plant. 

The  tractor  which  will  haul  three  ploughs,  in  break- 
ing, and  is  claimed  to  i)e  one  of  the  cheapest  for  its 
power  in  Canada,  already  has  a  demand  which  exceeds 
the  supply.  The  fifty  recently  assembled  had  pur- 
chasers waiting  for  them  and  they  will  all  be  on  land 
this  summer.  Tests  have  proved  the  machine  to  give 
entire  satisfaction  and  it  is  exi)ected  that  by  the  end 
of  the  year  the  plant  will  be  turning  out  t?n  per  day. 
This  is  the  fir.st  manufacturing  plant  of  its  kind  west 
of  the  (Jreat  Lakes  and  marks  an  epoch  in  the  West's 
manufacture  of  agricultural  machinery  it  uses  so  ex- 
tensively. 


Fijr.  (5.    400    K.W.    Alternator,  luiilt  by 
Doniiiiioii  Uriilfjc  Co. 
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Company  Notes 


DOMINION  IRON  AND  STEEL  COMPANY 

The  Plate  Mill  is  working  to  capacity,  a  record  day's 
production  of  218  tons  of  plate  having  been  recently 
Dbtained.  There  is  no  lack  of  market  for  plates  at 
this  time,  and  it  is  nnderstood  that  several  projected 
steel  ships  are  deferred  in  commencement  at  >St,  La^^- 
renee  plants  becanse  of  the  difficnlty  in  obtaining 
delivery  of  ship-plates. 

A  nnmber  of  the  views  of  the  mill  in  operation  are 
inclnded  in  this  issne.  The  Mill  has  been  very  fully 
described  in  ])revions  issues  of  "Iron  and  Steel,"  but 
photographs  of  the  various  luiits  in  completed  condi- 
tion have  only  recently  been  available. 

The  rod  and  bar  mill,  nail-mill,  and  other  depart- 
ments of  the  Sydney  Plant  are  fully  employed.  The 
rail-mill  has  been  idle  for  some  time. 

The  machinists  of  the  Plant  have  been  on  strike  for 
some  weeks. 


ciently  large  to  Avarrant  it.  At  the  outset  the  Corpor- 
ation plans  to  produce  one-third  of  the  total  require- 
ments of  theDominion.  In  addition  to  the  initial  ont- 
l)ut  of  100,000  tons  of  structural  steel,  it  is  planned  to 
roll  the  greater  part  of  the  Corporation's  rail  products 
in  the  new  mill.  Thus,  within  the  next  year  the  out- 
put at  the  Sault  will  be  raised  from  300,000  to  400.000 
tons  of  steel  per  year,  and  the  nnudjer  of  men  on  the 
pay  roll  will  be  raised  from,  3,000  to  3,600. 

Steel  rails  are  rolled  in  the  present  mill  up  to  105 
lbs.  section.  It  is  the  intention  now  to  provide  for  the 
rolling  of  rails  u]t  to  125  lbs.  in  the  new  structural- 
steel  mill.  The  four  blast  furnaces  have  a  -monthly 
capacity  of  45,000  tons  of  pig  iron  aJid  the  by-product 
coke  ovens  have  a  maximum  output  of  45,000  to -50,000 
tons- per  month. 

NOVA  SCOTIA  STEEL  AND  COAL  COMPANY 

The  steel  operations  of  Scotia,  both  at  Sydney  Mines 
and  at  New  Glasgow,  are  i-cjiorted  to  be  at  full^  ca- 
pacity. 


Plate  Mill, 


Doiiii)iioii  Troll  &  Steel  Co.,  Ryilriey.  Castor 
]5()"  Slittirifj-sliear,  ami  ou  right,  144" 


Floor, 
Shear 


^howiiiff  Oil  left 


ALGOMA  STEEL  CORPORATION  PROGRESS  AT 
THE  SAULT  PLANT 

Work  on  the  construction  of  the  structural  steel 
mill  has  already  been  commenced  by  the  Algoma 
Steel  Corporation  at  Sault  St.  Marie  and  it  is  believed 
that  the  work  will  be  completed  inside  of  the  next 
twelve  months.  The  estimated  cost  of  the  mill  is  $7,- 
000,000  and  equipment  will  be  installed  that  will  enable 
the  Corporation  to  produce  structural  steel  shops  up  to 
24-inch  channels  and  beams.  Ultimately  it  is  intended 
In  produce  27-inch  beams,  Avhen  the  demand  is  snffi- 


PLANS    OF    BALDWINS,    LIMITED    AT  ASH- 
BRIDGES  BAY,  TORONTO  INTERFERED  WITH  BY 
INABILITY  TO  OBTAIN  POWER. 

Contract  work  on  the  new  jilant  of  Baldwins  Limited 
at  Ashbridges  Bay,  Toronto,  has  ceased,  owing-  to  in- 
ability to  secure  sufficient  power  from  the  Hydro  sys- 
tem, and  officials  of  the  steel  company  declare  that 
they  will  be  compelled  to  move  away  from  Toronto 
u.nless  more  power  is  forthcoming.  The  statement 
was  made  by  A.  M.  Russell  President  of  the  Company, 
that  unless  negotiations  for  more  jiowcr,  .now  in  pro- 
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gresa  with  the  Hydro-Electric  Power  Commission,  re- 
sulted StitisFaetorily,  the  plant  would  have  to  be  aban- 
doned. A  total  of  20,000  hoi'se  power  is  wanted,  and 
although  no  contract  had  been  made  for  this  amount 
it  had  been  understood  that  the  necessary  power  would 
be  forthcoming.  Mr.  Russell  has  cabled  to  the  direc- 
tors in  Enf?iand  informing  them  of  the  situation  and 
has  intimated  tliat  it  iriay  be  necessary  to  move  the 
plant  to  the  Province  of  Quebec.  The  Chief  Engineer 
of  the  Commission  states  that  although  the  company 
were  asking  for  a  very  large  amount  of  power,  it  was 
thought  that  eventually  they  would  get  it.  Sir  Adam 
Beck,  who  is  not  held  accountable  in  any  way  for  the 
shortage,  is  expected  to  make  a  statement  when  he 
returns  to  Toronto  in  a  few  days  from  London. 


Toronto — 

In  view  of  the  fact  that  no  tenders  have  been  re- 
ceived for  the  purchase  of  the  13-acre  property  of  the 
Poison  Iron  Works,  Limited,  in  Toronto,  the  Master- 
in-Chambers  will  probably  now  authorize  the  liquida- 
tor to  dispose  of  the  plant  l)y  private  sale. 

The  Canadian  General  Electric  Co.,  has  awarded 
contract  to  the  Peter  Lyall  Construction  Co.,  61  Front 
Street  West,  Toronto,  for  a  manufa;cturing  plant  to 
cost  $250,000. 

Bastian-M'Orley,  Ltd.,  Toronto,  has  been  incorporat- 
ed with  a  capital  stock  of  $300,000  by  James  P.  Mor- 
ley,  Oliver  A.  Ludlow  both  of  Laporte,  Ind. ;  John  M. 
Godfrey,  Toronto,  and  others,  to  manufacture  stoves, 
heaters,  furnaces,  lighting  and  heating  systems,  etc. 

Key-Bolts  &  Raii-Anehors  Ltd.,  Toronto,  has  been 
incorporated  with  a  capital  stock  of  $150,000  by  John 
A.  Kent,  room  43,  44  King  Street  West;  Guy  M.  Jar- 
vis  and  others  to  manufacture  machinery,  tools,  etc. 

The  Duetite  Steel  Company,  Limited,  has  been 
granted  a  charter  with  power  to  carry  on  the  general 
busines.s  of  iron  masters  and  allied  industry,  the  pro- 
visional directors  being:  John  A.  Kent,  G.  M.  Jarvis, 
E.  M.  Gardiner,  C.  V.  Beale,  B.  Cameron,  E.  A. 
Croker  and  A.  M.  Hyndman,  all  of  Toronto.  The  an- 
thorized  capital  is  $1,500,000. 
Welland — 

Canadian  Steel  Foundries  to  Re-open  Plant. — The 
Canadian  Steel  Foundries  of  Welland,  whose  plant 
has  been  closed  down  for  about  a  year  will  shortly  re- 
commence operations,  according  to  an  official  state- 
ment. The  rolling  mills  will  engage  in  the  manufac- 
ture of  steel  bars  and  angles  as  previously,  but  no 
couplers  and  parts  will  be  manufactured.  Miscel- 
laneous castings  will  be  turned  out.  Mr.  Fred  Curtin 
has  returned  to  Welland  from  Hamilton  to  take  charge 
in  his  old  position.  The  plant  is  expected  to  em- 
ploy about  700  men  when  it  is  running  to  fiall  cai)a- 
city  and  by  June  1st  300  men  will  be  required. 

Canadian  Foundries  and  Forgings,  Limited,  an- 
nounce that  their  Canadian  Billings  and  Spencer  plant 
at  Welland  after  a  couple  of  weeks  shut-down  on  ac- 
count of  a  strike,  has  once  more  resumed  operations  in 
full  swing,  the  employees  having  agreed  to  the  com- 
pany's terms,  the  employees  having  agreed  to  the  com- 
ing day  from  an  eight  to  a  nine-hour  basis. 
Br  ant  ford — 

The  Dominion  Steel  Products  Company,  of  Brant- 
ford,  Ont.,  have  been  authorized  by  their  shareholders 
to  increase  the  capital  stock  of  the  company  from 
$1,000,000  to  $1,500,000.  The  increase  is  to  cover 
necessary  extensions  to  the  plant  in  the  Holmedale 


district  of  the  city,  including  foundry  and  machine 
shop  additions.  Bright  prospects  for  the  future  were 
outlined  at  the  meeting  of  shareholders  which  was 
largely  attended. 

The  A.  C.  Spark  Plug  Co.,  a  .subsidiary  of  the  Gen- 
ei'al  Motors  Corporation,  will  establish  a  manufac- 
turing ])lant  at  Bi-antford,  where  a  site  of  16  acres  has 
been  purchased.  Construction  will  start,  at  once  and 
it  is  expected  to  l)e  completed  in  60  days. 

The  Lundy  Dustless  Street  Sweepers,  Ltd.,  has  been 
incorpoiated  with  a  capital  .stock  of  $250,000  by  James 
Harley,  Edmund  Sweet,  and  others  to  manufacture 
machinery  for  street  sweeping  and  road  making,  mo- 
tors, engines,  boilers,  etc. 

McClary  Manufact\iring  Company  has  purchased  the 
stove  and  furnace  manufacturing  business  of  the  Wil- 
liam Buck  Stove  Company  of  Brantford.  The  Buck 
Company  has  been  operating  continuously  since  1852. 
Paris,  Ont. — 

The  G.  W.  MacFarlane  Engineering,  Ltd.,  has  been 
incorporated  witli  a  capital  stock  of  $500,000  by 
George  W.  MacFarlane,  Paris;  Edward  H.  Ambrose, 
John  R.  Marshall,  Hamilton,  Ont.,  and  others  to 
manufacture  machinery,  castings,  tools,  etc. 
Waterloo,  Ont. — 

The  International  Engineering  Corporation,  95  King 
Street,  East  Toronto,  will  erect  a  foundry  and  ma- 
chine shop  here.  It  luis  secured  a  5-acre  .site,  and  will 
erect  three  one-story  buildings,  50  x  100  ft.,  to  manu- 
facture a  line  of  crude  oil  engines.  A.  M.  Castle  is 
president. 
Petrolia,  Ont. — 

The  Draper  Mfg.  Co.,  Port  Huron,  will  re-open  and 
enlarge  its  plant  which  was  closed  some  time  ago.  It 
manufactures  valve  facing  tools,  ball  check  valves, 
ball  globe  valves,  balanced  brass  balls,  etc.  Opera- 
tions are  expected  to  begin  in  about  two  months. 
Gait,  Ont. 

The  Elliott  &  Whitehall  Machine  &  Tool  Co.,  will 
start  work  at  once  on  the  erection  of  a  plant  on  a  .site 
of  two  acres  where  it  will  manufacture  it.s  line  of  mill- 
ing cutters  and  small  tools,  metal  stamping  dies,  jigs 
and  fixtures.  It  is  expected  that  the  plant  will  be  in 
operation  by  next  September. 
Peterhoro,  Ont. — 

Th  Canadian  General  Electric  Co.  has  let  the  gen- 
eral contract  for  addition  to  its  plant  and  equipment 
at  Peterboro,  Out.,  to  John  E.  Hayes,  219  Park  Street, 
to  cost  $500,000. 
Guelph,  Ont. — 

The  Gibson  Mfg.  Co.,  Guelph,  Ont.,  manufacturer 
of  gas  engines,  tractors,  etc.,  is  building  a  two-story 
addition,  80  x  140  ft.,  to  its  main  building,  to  be 
used  as  a  machine  shop  and  assembling  room.  TJie 
company  recently  completed  an  extension  to  its  mold- 
ing shop. 
Hamilti/n,  Ont. 

The  Norton  Company  of  Worcester,  Mass.,  annoian- 
ces  the  establishment  of  the  Norton  Company  of  Can- 
ada at  Hamilton  for  the  manufacture  of  grinding 
wheels  for  the  Canadian  market.  Robt.  C.  Douglas 
is  manager,  and  deliveries  are  scheduled  for  May  15th. 
New  Brunswick — 

Plans  have  been  prepared  for  the  construction  of 
a  railway  bridge  across  the  St.  John  River,  the  new 
location  of  the  C.N.R.  tracks.  Work  will  probably 
start  some  time  this  year,  and,  while  various  figures 
have  been  mentioned,  it  is  said  that  the  lowest  figure 
calls  for  an  expenditure  of  more  than  $2,000,000. 
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Plate  Mill,  Dominion  iron  &  Steel  Co.,  Syi.lney.    Showing  Main  Eolls. 
Motor  Eoom  is  on  the  left 


Plate  Mill — Inspection  Table.    Arms  are  shown  clown,  but  can 

be  raised  to  show  bottom  side  of  plate  Plate  Mill — Plate  Leveller  and  Transfer  Table  (looking 

at  angle  of  45  degrees  down  to  Castor  Table  and  Shears) 


lit 


I  K  (;  N    A  N  1)    8  T  E  E  1.    O  I''    C  A  \  W)  A 


MoHctoil  • 

Y'wc  (l(_'st roved  a  larji'c  poilioii  of  tln'  plaiil  of  tlic 
Ivpeord  Fouiuli'v  and  Macliiiic  Coiiipany  o]i  llic  2()tli 
Mav.  J joss  (severed  by  insurance,  is  estimated  at  +75,- 
()()(). 

nrpcg 

The  (^ithhert  ('o.,  Ltd.,  has  lieeii  incorpora't ed  witii 
a  capital  slock  of  +1()().0()0  by  -lobn  S.  lilair,  Ilonier 
E.  Morrow,  Henry  E.  Ryan,  and  otliers  to  mannfac- 
turo  inechani't'al  devices,  machines,  machinery  for  hjad- 
in<>'  and  handling'  grain,  fai'm  imph-ments,  etc. 

Officials  of  tiie  Manitol)a  Klectric  Power  Transmis- 
sion Commission  announced  lhal  it  is  estimalcd  lln're 
will  be  exjH'nditui'cs  in  develoi)nient  woi'k  this  year 
ai)proximatinf:'  +600. ()()(),  includin.ii-  llic  ronsi  rnrt  ion  of 
a  power  plant  at  Virden  at  an  appro-xiniate  cosl  of 
+75,000.    CommissioTier,  J.  M.  Tjcainy. 

Moiitrcdl — 

The  Rai)id  Tool  &  Machine  Co..  Ltd.,  Ladiine.  Que., 
has  l)eeii  incorpoi'ated  with  a  cai)ital  stock  of  +500.000 
l)y  John  MacNaughton,  Robei't  Dodd.  -lames  (i.  Cart- 
wriji'lit  and  others  to  manufacture  <>'a;^cs.  tools,  motoi's. 
engines,  machinery,  hardwai-e  specialties,  etc 

Contracts  have  been  let  for  tlie  erection  (;f  nine  fac- 
torv  buildiims  at  Montreal,  for  the  Caiuidian  Pacifii' 
Railway.  Windsor  Station,  to  cost  +1,250,000. 

The  Borliner  (4ramaiihone  Co.,  St.  Antoine  Street, 
has  awarded  contracts  for  the  ei'cction  of  a  factnrv 
costing  +400.000.  The  Atlas  Const nu-tion  Co.,  :'.7  P.el- 
mont  Street,  has  the  contract. 

An  addition  is  heing  made  to  the  Angus,  Que.,  oar 
sho])s  of  the  Canadian  Pacific  Railway  and  new  mari)- 
inerv  will  be  installed.  The  total  cost  will  be  ap- 
proximately +1,000,000. 

An  extension ' 'Of  the  An^-us  shops  of  tlie  ('.P.l\.. 
practically  doubling  their  capacity,  is  shortly  to 
undertaken,  the  necessary  ])lans  and  specifications  hav- 
ing lieen  filed  at  the  City  Hall.  One  million  dollars 
is  the  estimated  cost  of  the  proposed  work,  which  calls 
for  the  building  of  extensions  to  thi'  passenger  and 
fi'eiglit  cai'  building  |)lants  as  well  as  tlie  re])aii'  and 
machine  siiojis. 

Three  Jt'ircrs,  (,hir. — 

Plans-  are  beins:'  |)i'ejiared  for  the  criM-tiMi  ol'  a  mal- 
leable steel  f<.}wndry- at  Thi-ee  Rivers,  Que.,  for  the  Me- 
cliapical  Engineerin^i'  Co..  to  cost  +75.000.  Mr.  Ditcli- 
field',  care  of  the  company,  is  engineer. 

The  St.  Maurice  Papei'  Co..  Ca])  T)e  La  .Madeleine. 
Qire.,  contemplates  the  exix'udil  ui'e  of  +500,000  on  tlir 
const  ruction  of  a  grinding  mill  and  the  installation  of 
machinery.  A  .AlacLaurin  is  general  maiuiger  and  D. 
V.  McSweeney,  ])urchasing  agent. 

SJie.'Khrookc,  'Qu( . 

The  Sherl)i'ooke  .Machinci'y  Co..  Dandeli  Street, 
Shej'brooke,  (,)ue..  has  awarded  the  general  coidract  to 
the.?f3joomis  Construction  Co..  7  Px'lvidei'c  Street,  for 
an..^-iraxldit'j<>u  to  its  machine  shop  to  c  st  +2().000. 

.■t%hdT:^Sy(rErey  h'oundry  .Machine  ('o..  Sydney,  X.S., 
plans  improveuu'nts  to  its  foundry  to  cost  +S,000. 

The  .7.  W,  Cummings  Co.  of  New  Clasgow,  X.S., 
plans  additions  to  its  wrrks,  including  an  elect  I'ic  fur^ 
nace.  This  company  iiuuuifactures  miners'  tools,  ship 
])arts,  etc.    -J.  W.  Cummings  is  i>resident. 


REPORT  OF   DOMINION   STEEL  CORPORATION 
FOR  1919. 


The  i»ej)Oi  t  of  the  Dominion  Steel  Corporation  shows 


production  during  the  fiscal 

years  1918  and 

1919  as 

follows : 

1918. 

191!l. 

Tons. 

Tons. 

Pig  iron   

:}07.86:5 

1  «4.229 

Steel  ingots   

:541,60;'. 

219.!)4:5 

Blooms  and  liilb't^  

47,890 

26,165 

Standard  I'ails  

164,972 

28,976 

:5,:n9 

Wire  rods   

26,746 

44,4:56 

Pars   

1.4.5!) 

1 ,245 

Wii-e  ( includes  use(|  in  makii 

rails)   

6,04;! 

1 5..542 

Nails  

5,.508 

12,:586 

Plates   

:5,252 

Coal   

.•'.,622,644 

:i502.069 

Tlu'  Kei)ort  states  with  reference  to  j)rodncti'jn  : 
"Although  every  possible  effort  was  made  by  your 
diiectors  and  the  officers  of  the  Dominion  Coal  Com- 
pany to  nuiintain  tlie  output  of  the  collieries,  it  was 
scmewhat  less  than  that  of-eJftSt  year.  The  total  i)ro- 
duction  from  all  collieries  for  'the '[)ast  fji^'e  years  whs 
as  follows: 

Year  ending  :51st  March,  1!I20.  .3,502,069  tons; 
.Maich  PIP)  :5,622.644  tons:  March  1918,  :?,781,615 
tons:  .March  1917,  4,279,772  tons;  March  1916,  5,261.- 
198  tons. 

"On  account  of  trade  conditions  operation  of  the 
steel  ccmi)any"s  works  was  gi-eatly  restricted  durinir 
the  nu)nths  of  August,  Septemebr,  October  and  No- 
vember, and  in  conse<iueuce  the  year's  output  of  steel 
was  correspondingly  reduced.  During  the  la.st  (piar- 
ter  of  the  fiscal  year  operations  were  gradually  in- 
ci-eased  and  are  now  upon  a  more  .satisfactory  basis. 

"It  will  be  noted  that  a  new  item  has  been  added  to 
the  list  .f:f  materials  produced  and  that  steel  i)late<  arc 
now  being  made  in  rpiantity. " '" 

The  net  addition  to  value  of  i)ropei-ties  duriui;-  the 
year  amounted  to  •+4,:529,04:5,  ])rincipally  I'epresented 
by  the  erection  of  the  plate  mill,  additional  electric 
power  equipment  at  Sydney  plant  and  at  the  Wabaua 
mines,  and  imi)rovements  to  the  collieries  and  power 
systems  of  the  collieries  in  Cape  Breton  and  at  SpriuL'- 
liill. 

The  profit  and  lo.ss  account  for  the  fiscal  year<  end- 
ing- .March  :51st  compare  as  follows: 


1919 

1918. 

1917. 

Op.  income  

.+5,5:^2,52!) 

+8.768.054 

+11,0:10.112 

l)ej)reciat  ion,  etc.. 

1,266,8.56 

1,304,32:1 

1,384.242 

P>alance  

.+4.265.67:; 

+7.46:5.7:51 

+!).645.S70 

Interest  

1,004,060 

1,013,263 

1.064,209 

Net  incoui"   

+••1.261,61 :5 

+6,4.50.468 

+8..581.661 

Prcf.  dividen<ls    .  . 

420,000 

420,000 

420,000 

560,000 

560,000 

560,000 

Net  |)i'ofits  

+2.281,61:5 

.+5,470,468 

+7,601,661 

( '(un.  dividends   .  . 

2,029,629 

1,765,373 

1,444,397 

Sur|)lus  

+  251.984 

.$3,705,095 

.+6,157,264 

Prev.   sui'plus    .  .  . 

7.9.59,252 

13,754,157 

7,.596.S!)3 
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T'l  surplus  .  . 
Ee.serves  .  .   .  . 


$8,211,2:30  $17,459,252  $13,754,151 
  9,500,000   


P.  &  L.  balance..    $8,211,236    $7,959,252  $13,754,157 

The  eoimiiou  stock  shows  an  increase  from  $32,097,- 
700  ill  1918  to  $37,100,000  in  1919,  and  the  balance 
available  for  common  stock  dividends  amounted  to  7.1 
per  cent  on  the  old  capitalization,  and  6.15  per  cent 
on  the  increased  common  stock  liability,  the  six  per 
cent  dividend  being  earned  by  a  narrow  margin. 

Reference  is  made  to  the  sale  of  50,000  shares  of 
common  stock  to  British  interests,  as  follows: — "Dur- 
ing the  year  an  offer  was  made  by  a  syndicate  of 
British  capitalists  to  purchase  on  favorable  terms  50- 
000  ordinary  shares  of  the  capital  stock  of  the  cor- 
poration which  had  been  allotted  to  the  Dominion  Iron 
and  Steel  Company,  Limited,  which  the  directors  of 
that  company  considered  advisable  to  accept.  The 
proceeds  of  this  sale  will  furnish  a  part  of  the  funds 
required  to  cover  expenditures  on  its  property  vmder- 
taken  and  in  prospect.  The  instalments  payable  un- 
der the  agreement  providing  for  this  new  capital  have 
been  received ;  the  balance  is  included  in  accounts 
receivable  under  the  heading  of  current  and  working 
assets.  The  discount  on  these  shares  has  been  written 
off  general  reserve,  reducing  the  balance  in  this  ac- 
count to  $10,000,000." 

In  connection  with  the  mooted  entrance  of  Domin- 
ion Steel  Corporation  into  a  holding  company  incor- 
porated in  Nova  Scotia  as  "British  Empire  Steel  Cor- 
poration, ' '  the  President,  Mr.  Roy  M.  Wolvin,  states : 
"Your  directors  are  carefully  considering-  the  pro- 
posals, and  if  they  are  approved,  will  submit  them  for 
your  consideration  at  a  special  meeting  to  be  called 
for  the  purpose." 


The  Balance  Sheet  for  1918 
follows : 


and  1919  compai'es  as 


1919. 


1918. 


Assets : 

Properties  

Trustees  account  .  .  . 

Curre  n  t : 

Inventories   

Accounts  receivable  . 

Cash  

Prepayments  

Interest,  etc  

Sale  of  common  stock. 
Employes'  Balances  . 
Investments  


$79,861,902  $75,509,711 
145,752  142,432 


9,490,369 
6,737,807 
1,674,668 


1,732,530 
196,155 
2,222,037 


9,314,602 
5,039,479 
3,603,542 
585,812 
1,715,034 


Total  current  .  .   $22,053,566  $20,258,469 


Total  assets  ..$102,645,205  $95,910,612 

Llahilitics : 

Funded  Del)t  .   $20,450,683  $20,830,097 

Reserves   2.074,449  2,656,742 

Pref.  Stock   7,000,000  7,000,000 

8,000,000 
32,097,700 
11,500,000 
32,097,700 
234,000 
7,959,252 


Do.  other  ccmiianies    8,000,000 

Common  stock.  .  .  '   37,100,000 

Special  reserves  

Common  stock   37,100,000 

Deferred  jiavments   208,000 

Surplus    8,211,237 

*Gen.  Reserve  .  .  .  .-   10,000,000 


Current : 

Accounts  payable   3,881,634  4,827,930 

Accruals    230,378  235,925 

Bank  loans,  etc   4,844,860   

Dividends  payable   643,966  568,966 

Total  current   $9,600,837  $5,632,821 

Total  liabilities  .$102,645,205  $95,910,612 


*  After  deducting  difference  betM'een  par  and  pro- 
ceeds of  50,000  shares  of  corporation  common  stock. 


PROPERLY  DOMICILED. 

There  is  c()nsiderHl)le  press  comment  over  the  fact 
that  the  British  Empire  Steel  Corporation  has  been  in- 
corporated under  the  Nova  Scotia  Joint  Stock  Com- 
panies Act,  and  that  its  head  office  is  to  be  at  Syd- 
ney. There  should  be  nothing  surprising  in  the  cir- 
cumstance that  the  big  Corporation  is  to  be  domiciled 
here.  "Where  a  man's  treasure  is,  there  his  heart  is 
also. "—Sydney  "Post". 


BRITISH  COLUMBIA  HAS  DEFINITE  POLICY  TO 
ENCOURAGE  IRON  AND  STEEL  INDUSTRY. 

Ore  Areas  to  be  Examined  and  Reservations  Effected. 

F.  J.  Crossland,  mining  engineer  of  Vancouver,  B.C., 
has  been  appointed  to  make  a  thorough  inspection  of 
the  hematite  and  limonite  deposits  of  the  Whitewater 
River  section  of  the  Clinton  Mining  Division.  Hon. 
Wm.  Sloan,  Minister  of  Mines,  has  commissioned  him 
to  ascertain,  as  far  as  possible  in  one  seasons  work 
tlie  tonnage  of  this  mineral  availal)le. 

In  an  address  before  the  last  section  of  the  Legisla- 
tive Assembly  Mr.  Sloan  spoke  of  a  report  received 
from  Wm.  M.  Brewer,  Government  Mining  Engineer, 
(111  these  deposits  which  estimated  that  they  afford  a 
possible  50,000,000  ton  reserve  of  limonite  of  good  qual- 
ity, eminently  suitable  for  fluxing  with  the  magnetic 
ores  of  the  coast  in  the  production  of  pig  iron  by  blast 
furnace,  and  so  situated  as  to  be  easily  recovered.  The 
Minister  then  stated  that  it  was  his  intention  to  have 
the  district  well  explored  and  Mr.  Crossland 's  engage- 
ment is  in  this  line  with  that  undertaking. 

This  Provincial  Government  work  is  to  be  supple- 
mented by  the  Geological  Survey  Branch,  Ottawa, 
which  will  have  two  parties  in  the  field.  One,  under 
J.  D.  McKenzie  will  make  a  geological  survey  of  the 
Taseko  (Whitewater)  Lake  area  and  the  other,  under 
C.  H.  Freeman,  will  conduct  a  topographical  survey. 

Notice  has  been  given,  also,  that  a  reserve,  as  au- 
thorized by  a  recent  amendment  to  the  Mineral  Act, 
lias  been  placed  on  the  drainage  area  of  the  Taseko 
(Whitewater)  Lake,  Chilko  Lake,  Tauniah,  Chil- 
(|uoit  and  the  Chilko  River  and  Big  Creek,  Clinton 
Mining  Division.  This  reserve  takes  effect  on  the  1st 
on  June.  Claims  already  recorded  will  not  be  inter- 
fered with  but  all  open  iron  showings  within  the  limits 
defined  will  be  held  by  the  Crown  until  it  is  deter- 
mined hoAv  far  they  will  be  needed  for  the  encourage- 
ment of  the  industry. 
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Oil  Versus  Steam  For  Small  Tugs 


By  WALTER  LAMBERT, 
Mai'ine  Architect,  Montreal. 


It  i.s  a  rather  remarkable  i'act  that  while  the  motor 
tug  is  a  generally  accepted  factor  in  European  tonnage, 
and  fast  coming  into  favor  in  the  United  States,  its 
advent  into  Canada  is  still  in  the  future,  with  Cana- 
dian marine  interests  apparently  very  apathetic  to 
its  many  advantages. 

It  is  possible  that  our  war  conditions  are  to  some 
exJtent  responsible  for  this  stand-pajt  attitude,  but 
there  is  no  question  but  that  post-war  conditions,  with 
the  high  price  and  scarcity  of  coal,  and  the  excessive 
cost  of  labor  and  materials  in  general,  emphasize  a 
short  sightedness  in  this  regard  which  from  the  point 
of  view  of  economy  is  inexcusable. 

During  the  past  few  years,  the  revival  of  the  wooden 
ship  peculiarly  adapted  to  motor  installations,  and 
the  advent  of  the  large  auxiliary  vessel,  has  provided 
an  excellent  opportunity  to  test  the  capabilities  of  this 
type  of  motor  power,  and  it  has  shown  up  well  almost 
without  exception.  There  is  one  European  firm  of 
repute,  Messrs.  Baumeister  and  Wain,  of  Copenhagen, 
which  has  orders  for  ships  booked  up  ahead,  sufficient- 
ly to  keep  them  busy  to  capacity  for  10  years,  in  which 
all  propulsive  machinery  are  oil  engine  installations. 

If  this  type  of  machinery  is  for  full  powered  or 
auxiliary  ships,  there  is  little  question  but  that  it 
should  "especially  appeal  to  the  tug  owner  for  it  is 
this  class  of  floating  equipment  that  the  great  ad- 
vantages of  the  oil  engine  applies  in  a  peculiar  degree. 

The  available  engines  may  be  classified  generally  as 
follows,  according  to  the  grade  of  fuel  they  use 
1st.  Gasoline. 
2nd.  Kerosene. 
3rd.    Heavy  or  fuel  oil. 
of  these  the  first  may  be  practically  eliminated  except 
in  a  few  instances  when   a  low    powered  installa- 
tion is  required,  and  for  only  occasional  use.   Its  chief 
recommendations  are  low  first  cost  and  light  weight, 
but  the  price   of   gasoline,   now   and  contemplated 
renders  it  commercially  impracticable  of  adoption  in 
competition  with  engines  using  a  cheaper  grade  of 
fuel.    It  may  also  be  stated  that  gasoline  engines,  as 
a  class  are  not  built  to  withstand  the  continuous  heavy 
usage  usually  meted  out  to  commercial  installations. 

The  kerosene  engine  has  been  a  very  popular  one  for 
small  commercial  installations  and  light  draft  tugs 
in  other  countries.  It  possesses  all  the  advantages 
of  the  gasoline  engines,  while  the  disadvantages  are  in 
a  lesser  degree,  the  fuel  is  somewhat  cheaper  and  the 


engine  more  robust  in  its  proportioji.s,  it  having  been 
developed  principally  for  commercial  usage.  For  small 
installations  and  for  light  draft  vessels  it  is  quite  satis- 
factory from  the  point  of  view  of  economy  and  service, 
but  for  tugs  of  fair  power,  an  engine  using  a  still 
cheaper  grade  of  fuel  is  desirable. 

It  m.ay  here  be  remarked  that  the  term  crude  oil  is 
sometimes  applied  to  oil  used  by  diesel  and  s«mi-diesel 
engines,  but  is  somewhat  of  a  misnomer,  in  that  ci'ude 
oil  is  properly  speaking,  the  oil  as  produced  from  the 
wells  before  gasolene  and  other  light  oils  are  extracted 
from  it.  Whereas  the  oil  here  referred  to  is  the  residue 
after  extraction  of  the  lighter  oils.  "Heavy  oil"  is  a 
more  correct  term,  but  the  preferable  nomenclature  is 
"Fuel  oil." 

The  semi-diesel  or  hot  bulb  engine  originated  in 
Holland  some  twenty  yeai's  ago,  and  has  been  built  in 
small  powers  in  increasing  numbers  by  Dutch  and 
Scandinavian  firms  principally.  It  is  only  of  recent 
years,  however,  that  they  have  been  installed  in  large 
powers  and  have  fully  demonstrated  their  economy, 
simplicity  and  reliability,  qualities  which  are  responsi- 
ble for  the  fact  that  there  are  today  more  of  these 
engines  in  service  in  the  fishing  fleets  of  Europe  than 
of  any  other  type. 

With  the  present  price  of  coal,  gasoline  and  kerosene, 
the  qualities  of  the  fuel  oil  engine  will  surely  only 
require  to  be  demonstrated  to  secure  general  adoption 
for  tow  boat  work,  particularly  as  the  facilities  for 
obtaining  fuel  oil  have  been  widely  extended  during 
the  past  few  years. 

Tug  boat  service  is  possibly  the  most  trying  to  which 
any  marine  engine  can  be  subjected,  and  to  this  is  no 
doubt  due  a  great  deal  of  the  reluctance  in  the  ac- 
ceptance of  a  radical  departure  of  the  type  indicated. 
The  steam  outfit  is  thoroughly  and  instantly  reliable 
and  is  in  no  way  "delicate,"  while  the  early  examples 
of  oil  or  gas  engine  failed  particularly  in  this  respect. 
Another  essential  requirement  for  the  tug  is  a  quick, 
reliable,  and  full  powered  reverse  action,  and  it  is 
only  of  recent  years  that  this  condition  has  been  fully 
obtained  in  semi-diesel  engines  of  considerable  power. 
Another  drawback  has  been  the  difficulty  of  securing 
an  adequate  substitute  for  steam  power  as  supplied  to 
the  windlass  and  the  steering  gear. 

A  cursory  inspection  of  the  accompanying  design 
will,  however,  demonstrate  many  advantages  posses.s- 
ed  by  the  oil-engined  tug.    The  boiler  is  altogether 
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eliminated,  while  the  engine  is  smaller  than  the  steam 
engine  of  equal  power.  The  fuel  is  of  greater  value, 
bulk  for  bulk,  can  be  stowed  much  more  easily,  and  in 
parts  of  the  vessels  structure  not  accessible  to  coal. 
The  saving  in  weight  and  space  is  such  that  the  hull 
dimensions  may  be  considerably  reduced  over  those 
necessary  for  a  steam  powered  hull.  This  without 
impairing  the  capacity  of  the  tug,  but  rather  rendering 
her  more  easy  to  handle  and  giving  her  more  pulling 
power.  The  small  tug  illustrated  for  instance,  is  about 
equal  in  power  and  capacity  to  the  average  55  or  60 
foot  steam  tug,  so  that  there  is  accordingly  a  saving 
in  initial  cost  of  both  hull  and  machinery.  It  is  also 
possible  to  transport  this  vessel  by  rail  to  an  inland 
lake  much  more  easily  than  a  steam  tug  of  equal 
power.  This  is  a  transportation  condition  often  met 
with  in  practice  in  the  design  of  small  tugs. 

It  is  obvious  that  the  fireman's  services  are  dis- 
pensed with,  together  with  any  accommodation  other- 
wise required  for  him.  It  is  no  longer  necessary  to 
bank  fires  while  tug  is  lying  idle,  or  to  use  fuel  an  in- 


Running  Expenses  Per  Month.    Fuel  Ten  Hours  Day. 

Cost  of  30  days  fuel   $240  $83.10 

Cost  of  engine  repairs   30  15.00 

Cost  of  boiler   20  15.00 

Engineers  wages  .• .  125  125.00 

Fireman's  wages   65  ... 

Total   430  208.10 

This   shows   a   gain  of 

Weight   165  per  cent. 

Initial  cost  ....  13  per  cent. 
Running  costs  .  .     107  per  cent. 

The  following  extracts  from  the  log  of  the  initial 
voyage  of  the  M.S.  "Alca,"  from  Liverpool  to  Las 
Palmas  are  interesting  as  indicating  the  dependability 
of  the  semi-diesel  type  of  motor.  This  vessel  was 
fitted  with  a  90  B.H.P.  Krombout  engine,and  the  run 
described  took  place  five  fears  ago,  since  when  further 
developments  and  improvements  have  been  made. 


SEMI  DIESEL  STEEL  TUG 

SCALE  'A-\ 


LENGTH     OVER   TLTC  ,  .  ,  45  '  0 

LENGTH      B.P.   42-0 

BREADTH     MLD  12  ■  0 

DEPTH  MLD  AMiC^  Hl'-r. .  .  6  6 
DRAFT  5  6 


stant  longer  than  power  is  required.  The  absence  of 
the  boiler  removes  a  large  item  against  deterioration 
and  upkeep.  A  coal  and  steam  installation  of  this 
power  would  require  a  fuel  expenditure  of  $25  per 
day  while  the  fuel  oil  required  for  the  motor  for  a  full 
24  day  run  would  be  only  120  gallons  at  say  10  cents 
per  gallon  equals  $12. 

The  oil  engine  renders  the  tug  man's  life  less  labor- 
ious, and  perhaps,  the  period  of  industry  for  older 
men. 

The  following  is  a  tabulated  statement  prepared 
some  years  ago,  demonstrating  the  actual  saving  in- 
volved in  an  oil  engined  tug  over  a  steam  tug,  oil 
fired,  both  of  160  h.p.  Present  conditions  favour  the 
oil  engine  in  a  still  greater  degree. 

Initial  Cost. 

Steara  Engine  Oil  Engine 
Weight  per  Horse  Power    450  lbs  170  lbs 
Cost  of  Machinery  In- 
stalled                       $13,000  $11,500 


There  is  one  point  in  this  log  which  is  worth  men- 
tioning, and  that  is,  the  first  day  out  is  the  only  day 
on  which  there  was  any  irregular  running  of  the  engine 
and  this  is  accounted  for  by  the  fact  that  the  engineers 
were  down  with  seasickness. 

EXTRACTS  FROM  LOG  OF  M.S.  "ALCA"  ON 

Extracts  from  Log  of  M.S.  "Alca"  on  voyage  from 
Liverpool  to  Las  Palmas,  December,  1914. 

Main  Engine  Run  Continuously : — December  16th,  7 
hours;  December  17th,  13^/4  hours;  December  18th,  14 
hours ;  December  19th,  20th,  21st  to_  noon  22nd,  981/2 
hours  non-stop  run. 

Engine  were  stopped  on  22nd  for  inspection  ignition 
plates  and  injection  nozzles.  These  found  in  good 
order. 

22nd  (from  noon),  23rd,  24th,  and  25th,  engines  ran 
continuously,  developing  full  power,  until'  came  to 
anchor  on  25th  in  Corcubion  Harbour,  making  a  run  of 
1651/^  hours,  with  one  hour  stop  for  inspection,  before 
noted. 
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K(Hi;illy  jiood  pei'foniiaiiccs  was  noted  on  the  voya.t,'c 
to  Las  Palmas  from  Corculiioii,  iMigines  runnirifi:  witli- 
out  stop  from  .January  H\h  to  .(annary  ir)tli  when  l^as 
Palmas  was  reached. 

< 'oiisiimption  of  oil  during-  w  hole  of  trip  from  Liver- 
|)()ol  to  Las  Palmas  was: 

Knel  oil,  a|)pro.\imately,  L,")27  -alloiis:  Fiid)rieat  iny- 
oil,  122  fialloiis. 

From  Coreubion  to  Las  Palmas  completed  a  non^ 
stop  run  with  main  engines  to  Las  Palmas  taking-  1(17 
hours. 


J.  COUGHLAN  AND  SONS  LAY  KEEL  OF  8,800  TON 
FREIGHTER 

This  well-known  fii'ui  of  N'aiUcouvei-  shi|)l)nild('rs 
announces  that  durinji'  tJie  first  week  in  .luiie  th;'  keel 
of  the  fourth  steel  steamer  of  H.<S()0  tons  will  he  laid 
at  the  False  Creek  shipyards.  This  will  he  Hull  Xo. 
IS  in  the  ('oughlan  profrramme,  and  is  l)ein<>-  built  to 
the  Company's  own  orders.  Tt  will  be  owned  i)y  a  sub- 
sidiary company,  A'ancouver  Steamships,  Ltd. 

The  faot  that  the  conti'act  for  two  more  8,3()0-ton 
steel  steamers  foi-  the  Canadian  (lovernment  merchant 
marine  had  been  sijiiicfl  reeently  is  confirmed  by  My. 
Coufjhlan.  These  steamers  will  be  duplicates  of  the 
Government  freijshters  previously  built  by  the  com- 
l)any,  and  construction  will  besin  on  the  arrival  of 
steel  supplies.  The  vessels  will  be  built  to  15rifish 
Cori)oration  rules, 

Mr.  Cous-hlan  confii-med  the  ref)ort  of  the  sale  of 
hull  No.  Ifi,  of  a  similar  type  to  the  S.S.  • '  i\Iar>iaret 
Couo-hlan,"  to  Swedish  interests. 


CANADIAN   TRADE    COMMISSIONER   AT  MEL- 
BOURNE   ON  .POSSIBILITIES    OF  CANADIAN 
SHIPBUILDING  FOR  AUSTRALIA. 

In  I'esponse  to  a  query  as  to  the  possible  sale  in 
the  Antipodes  of  Canadian-built  shipping;,  Mr.  1).  11. 
Ross,  Canadian  Trade  Commissioner  at  Mell)onrne, 
writes : 

"It  is  stated  that  the  Commonwealth  (Tovernment 
costs  for  buildin<>'  steamers  in  Australia  of  about  5,000 
tons  deadwei<>ht — after  allowin<j:  for  interest,  etc., 
upon  the  yards  and  all  overhead  char<res — are  in  th'^ 
neighboi'hood  of  £30  per  ton,  which  at  tlie  Caiuidiaii 
par  of  sterliiifi'  exchange  is  equivalent  to  £146  |)er  ton. 
At  sucli  rates  it  is  possible  that,  if  Canadian  builders 
are  in  a  position  to  give  a  fairl.v  speedy  delivery,  some 
l)usiness  may  be  done.  However,  nothing  but  personal 
interviews,  supported  b.v  blueprints  ami  photographs 
and  all  details,  would  land  the  business,  and  even 
then  there  is  an  element  of  doubt,  as  ahuost  all  shipiiinu" 
men  look  for  a  gi-adual  reduction  not  only  in  oci-an 
freights  but  also  in  the  cost  of  nuii'ine  t(uinage."" 


DAVIE  SHIPBUILDING  COMPANY  TO  ENLARGE 
OPERATIONS. 

It  is  announced  that  the  Davie  Sliipliuilding  Co..  of 
Levis,  one  of  the  constitiu  iit  companies  of  the  nu)oted 
British  Empire  Steel  Corpoi'ation,  is  planning  the 
erection  of  shops  at  Lauzon,  Que.,  for  the  fabi-ica- 
tion  of  parts  for  steel  ships. 


SHIP  BUILT  ON   CLYDE   RECEIVES  SHAFTING 
FROM  CANADA. 

liondon  May  L")  ( i)y  auiilj.  The  Daily  Mail  trad" 
eoHunissioner  states  that  the  Clyde,  the  Scottish  shij)- 
buildiiig  centre,  has  had  the  unique  experience  of  re- 
ceiving'' from  Canada  a  complete  set  of  engine  shaft- 
ing foi-  a  ship  built  on  the  river.  So  great  is  tlie 
difficult.v  of  obtaiinng  from  home  sources  enough 
forgings  and  casting  that  all  kinds  of  engineering 
firms  are  obliged  to  import  these  articles  from  abroad 
to  kee]i  their  works  going.  Many  are  obtaining  from 
Holland  castings  in  large  consignments.  Until  the 
shii)ment  of  Canadian  shafting  arrived  oidy  mater- 
iaU  foi'  hull  const  luction  had  been  brought  acro^- 
the  Atlantic. 

Before  the  war,  adds  the  .Afail,  continental  forg- 
ings were  "dumix'd"  in  the  Fnited  Kingcbim  at  prices 
with  which  home  concerns  could  not  successfully  com- 
pete. As  a  result  of  the  war,  it  was  ho|)ed  that  our 
forgings  plants  would  get  a  new  lease  of  life,  but 
the  revival  of  foi'ging  has  not  been  nearly  so  con- 
siderable as  was  expected. 

CANADIAN  VICKERS  LAUNCH  S.  S.  "LOCH  TAY  . 

The  "Loch  Tay"  a  -ister  sliij)  to  the  ■'Tatjana  '  wa^ 
launched  at  llie  ('anadian  V'ickers  Yards  at  Maison- 
neuve.  Que.,  on  the  22n(l  May,  and  will  be  ready  for 
caruo  i)efore  the  end  of  June.  The  vessel  is  413  ft. 
long,  beam  32  ft.,  and  •52  ft.  dee]).  Cargo  capacity  i- 
8,300  tons  on  a  di'aft  of  25.3  ft.  Ship  is  fitted  with 
triple  ex[)ansion  engines  designed  for  coal  or  oil  fir- 
ing, and  like  the  "Tatjana,"  pi'ovision  is  made  foi' 
storage  of  l.'jOO  tons  of  fuel  oil  in  the  double  bottom 
and  in  the  midships  oil-tank. 

The  accessories  of  the  ve.s.sel,  including  winches, 
steam  steering-gear,  etc.,  were  all  made  b.v  Canadian 
Vickers  at  Maisonneuve. 

The  "Loch  Tay"  is  named  after  a  former  ship 
belonging  to  the  same  owner,  namely  Alf.  Monsen  of 
Toensberg,  Norway,  which  was  torpedoed  by  the  Ger- 
mans during  the  wai'.  Caj)t.  Andersen,  under  whose 
supei'vision  the  vessel  was  built,  was  master  of  the  old 
"Loch  Ta.\'"  and  will  take  charge  of  the  newly  launch- 
ed vessel. 

Two  other  vessels  are  on  tiie  stocks,  one  of  which, 
built  to  the  order  of  the  Canadian  (xovernment,  will 
be  launched  towards  the  eiul  of  •lune.  Another  ves- 
sel, also  for  Noi-wegian  intei'csts.  has  the  keel  laid. 


Re-hciitiiig   J''i(Miacos.     Doiiiinioii    Steel  Company's 
Ship-plate  Mill 
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now  set,  for  ships  up  to  65  feet  in  breadth,  biu  they 
can  be  shifted  sideways  on  the  joists  so  as  to  adrr.it 
ships  80  feet  broad  by  sacrificing  adjoining  berths  to 
a  corresponding  extent.     But   it   is   evident  that  it 
would  only  be  in  ease  of  a  very  tempting  contract  or 
of  urgent  necessity  that   one   would   thus   shift  the 
cranes,  for  the  fore  and  aft  wire  stay  ground  attach- 
ments and  the  railway  situated  betAveen   the  berths 
would  necessarily  also  have  to  be  moved.     But.  in 
any  case,   with    this   system   of   cranes   .shifting  tlie 
cranes  sideways  can  be  done,  if  necessary,  and  almost 
as  easily  as  with  the  ordinary  solitary  mast  and  der- 
rick arrangement. 

The  cranes  can,  naturally,  be  placed  as  close  to- 
gether as  one  may  like  in  the  direction  of  the  length 
of  the  ship — for  instance,  as  close  together  as  ordin- 
ary masts  and  derricks  are  generally  placed,  and  the 
crane  arms  can,  of  course,  within  reasonable  limits, 
be  made  as  long  or  as  short  as  one  might  fancy,  eitlicr 
overlapping  each  other  or  not.  All  this  is  a  matter- 
of  taste  or  requirement. 

It  is  perhaps,  then,  not  inappropriate  finally  to 
point  out  that  the  present  crane  design  is  very  elastic 
— that  is  to  say,  the  dimensions  and  capabilities  of  the 
crane  can  be  varied  within  considerable  limits,  such 
as  in  regard  to  lifting  power,  length  of  arm,  distance 
between  crane  legs,  etc.,  without  loss  of  any  features 
inherent  in  the  design  of  the  crane. 


Regarding  the  saving  of  labour  cost  and  increased 
rapidity  of  building  due  to  these  cranes,  I  regret  to 
say  that  I  cannot  as  yet  speak  authoritatively  on  that 
point,  simply  because  the  cranes  have  not  so  far,  from 
want  of  insufficient  supply  of  steel  material  during 
the  war  and  after,  been  fully  tested. 

Weights  and  Cost. 

Each  crane,  including  one  complete  frame  and  two 
arms,  but  excluding  winches  and  hoisting  wire,  weighs 
about  33  tons. 

As  regards  the  cost,  it  is  fairly  evident  th.at  these 
cranes  are  cheaper  than  any  other  existing  hoisting 
appliance  with  the  exception  of  the  ordinary  mast  and 
derrick  arrangement.  They  are,  however,  considered 
to  have  special  advantages  over  the  latter  arrange- 
ment which  should  repay  the  extra  outlay  for  them. 

Regarding  the  actual  cost  of  the  Lindholmen  cranes, 
eight  of  them,  including  8  derrick  frames,  16  derrick 
arms,  16  winches,  the  necessary  hoisting  wire,  staj^s, 
blocks,  foundations  etc.,  erected  all  complete,  cost 
about  £11,500 — i.e.,  something  less  than  £1,500  for 
each  double-crane — but  as  this  figure  is  a  pre-war  fig- 
ure it  is  to-day  of  comparatively  little  value. 

Reflections. 

I  hold  the  firm  belief  that  to  build  rapidly,  a  ship 
should-  be  simultaneously  attacked  from  as  many 
points  as  possible,  and  chiefly  from  the  sides,  and  not 
wholly  from  the  upper  end.     Congestion  of  traffic 
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BOOK  REVIEW 

PKOSPECTOli'S  FIEIA)  liOOK  AND  GVIDE.  By  H. 
8.  Osborn.  Revised  and  enlarf^ed  by  Mr.  W.  Von 
Bernewitz.  Ninth  Edition.  4%  by  7%  ins.  400 
pages.  Flexible  Fabrikoirl  ])acks,  designed  for 
pocket  use.  Price  $3.00.  Henry  Carey  Baird  & 
Company,  2  West  45th  Street,  New  York. 

This  volume  is  completely  reset  and  revised  edition 
of  the  issue  of  1910.  The  information  regarding  ore 
occurences  outside  of  the  United  States  is  fuller  and 
more  correct  than  is  often  the  case  in  New  York  pub- 
lications and  Canadian  referenes,  paricularly  in  thp 
new  chapter  on  alloy  minirals,  are  reasonably  ac- 
curate. The  chapter  on  petroleum,  asphalt  and  oil- 
shales  contains  much  information  in  condensed  space. 

The  introduction  to  the  work  gives  preparatory'  in- 
struction in  elementary  geology,  the  use  of  the  blow- 
pipe ore  analysis  and  surveying,  and  the  work  em- 
phasises that  "the  search  for  ore  deposits  is  becoming 
a  specialized  profession,  and  those  that  keep  this  fact 
"in  mind  are  the  ones  most  likely  to  benefit  by  it." 

The  book  appears  to  be  well  worth  the  price  asked.  ' 
It  is  well  bound  and  adapted  for  pocket  use.   The  con- 
dcjised  account  of  ore  occurrences  throughout  the 
world  constitute  one  of  the  most  valuable  features  of 
this  book. 

The  revisor  has  had  practical  mining  experience  in 
New  Zealand,  Australia,  Dutch  East  Indies  and  Am- 
erica, aTid,  judging  from  the  Canadian  references,  his 
facts  are  reliable. 
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must  ensue  in  the  latter  case,  whereas  in  the  former  it 
is  essential  that  a  clear  passage-way  be  arranged  be- 
tween adjoining  ships  through  which  the  material  can 
be  easily  transported  to  its  proper  place  at  the  side 
of  the  ship.  See  Figs.  1  and  6.  The  material  should 
be  transported  on  light  trucks,  running  on  rails,  down 
this  passageway  to  its  respective  crane  hook,  and  the 
empty  truck  should  be  immediately  moved  on  and  re- 
turned to  the  sheds  a  different  way  from  which  it 
came,  as  shown  in  Figs.  2  and  6,  so  as  to  prevent  the 
railway  line  being  blocked  and  the  circulation  of  traf- 
fic impeded.  For  this  transporting  work  I  prefer  the 
light  truck  to  the  heavy,  ciimbersome  steam  locomo- 
tive-crane, partly  because  the  number  is  practically 
unlimited  in  a  yard,  and  partly  because  it  is  easily 
thrown  off  the  line  if  it  is  in  the  way,  which  sum- 
mary procedure  cannot  be  adopted  in  the  case  of  the 
latter.  And,  after  all,  the  men  should  be  doing  some- 
thing in  the  meantime,  and  not  merely  be  hanging 
about  doing  nothing,  while  a  solitary  steam  crane — or 
a  couple  of  them — at  a  very  slow  pace  brings  forward 
material  to  the  building  berths. 

I  believe  that  a  double  railway  line.  Fig.  6,  between 
adjoining  building  berths  is  preferable  to  a  single  line, 
for  fairly  often  the  traffic  is  impeded  if  the  line  is 
single (,  with  a  consequent  loss  of  valuable  time.  It  is 
therefore  advisable  to  make  the  distance  between  the 
frame  legs  of  the  cranes  sufficiently  great  for  even- 
tually admitting  a  double  railway  line  between  them, 
which  can  easily  be  done  by  fixing  the  clear  distance 
between  the  legs  to  nothing  less  than,  say,  15  feet, 
for  instance. 

For  what  it  is  worth,  I  present  a  schematic  outline 
of  a  building  yard  laid  out  according  to  these  ideas. 
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EDITORIAL 


Plate  Mill  Dominion  Steel  Corp. 


The  Possibility  of  Creating  an  Iron  and  Steel  Industry 

in  the  Canadian  West 


"Iron  and  Steel  of  Canada"  lias  followed  with  sym- 
pathetic interest  the  proposals  mooted  from  time  to 
time  for  the  establishment  of  an  iron-smelting  and 
steel  plant  in  British  Columbia.  The  Provincial  Gov- 
ernment has  made  definite  public  announcement  of 
its  intention  to  assist,  and  if  necessary,  initiate  the 
establishment  of  such  a  works  in  the  Province.  It 
has  taken  measures  to  reserve  the  iron-ore  deposits 
with  this  end  in  view,  and,  in  addition,  has  for  some 
time  held  open  an  offer  of  a  substantial  bounty  on 
pig  iron  produced  from  ore  mined  in  the  Province. 
Such  a  policy  is  in  every  regard  praiseworthy,  always 
provided  the  local  market  for  iron  and  steel  products 
warrants  the  erection  of  an  iron-works  and  steel-mak- 
ing furnaces,  but,  considering  the  trend  of  labor  pol- 
ities on  the  Pacific  Slope,  and  the  urgent  social  ques- 
tions that  would  arise  out  of  the  establishment  of  a 
government  owned  and  operated  establishment,  the 
ability,  or  wisdom,  of  any  popularly  elected  govern- 
ment to  carry  out  the  announced  intention  to  build 
and  operate  a  plant  has  aroused  doubts  in  those  who 
have  first-hand  knowledge  of  steel  works  operation . 

There  are  two  natural  ways  in  which  the  steel  in- 
dustry could  become  established  in  British  Columbia. 
The  first  is  that  a  successful  foundry  or  metal-work- 
ing concern  in  the  Province,  finding  its  products  in 
demand,  might  add  open-hearth  furnaces  to  its  equip 

ment,  importing  the  pig-iron  or  using  scrap ;  or  might 
use  the  electric  furnaces  to  produce  steel,  provided 

electric  current  could  be  obtained  at  a  low  rate.  Such 
a  development  could  take  place  on  the  mainland,  and, 
because  it  would  be  a  gradual  evolution  fostered  by 
actual  demand,  it  would  prove,  judging  from  similar 
evolutions  elsewhere  in  Canada,  permanently  success- 
ful. 

The  other  possible  development  is  the  establishment 
of  an  ordinary  blast-furnace  and  open-hearth  plant 
on  Vancouver  Island,  using  coke  and  gas  as  near  as 
practicable  to  the  point  of  origin  of  the  coal,  bringing 
the  ore  and  fluxes  to  the  coal. 

It  is,  therefore,  encouraging  to  know  that  the  Can- 
adian  Collieries  fDunsmuir)  is  seriously  examining 
the  possibility  of  utilising  its  resour^^es  on  Vancouver 
Island,  Avhich  includes  coking  coal,  iron-ores,  fluxes,  and 


hydro-electric  powers,  combined  with  an  existing  busi- 
ness organization  and  technical  staff  and  the  choice 
of  suitable  maritime  locations  for  a  plant  and  point 
of  assemblage.  In  commenting  on  this  matter  in  a 
previous  issue  the  necessary  combination  for  a  suc- 
cessful iron  and  steel  industry  was  assumed  to  be 
"Iron  and  steel  manufacture,  associated  with  steel- 
"  shipbuilding,  both  based  on  large  reserves  of  coal, 
"iron-ore  and  fluxes,  having  a  suitable  maritime  lo- 
cation".  The  Canadian  Collieries  Limited  possesses 
this  combination  of  pre-requisites  in  larger  measure 
than  any  other  corporation  on  the  Pacific  Slope. 

The  Chairman  of  Canadian  Collieries,  Mr.  H.  S. 
Fleming,  very  properly  points  out  that  before  com- 
mencement of  the  large  expenditure  that  the  creation 
of  an  operating  iron  and  steel  plant  would  require, 
it  is  necessary  to  have  definite  assurance  of  a  minimum 
local  market  for  the  product  of  the  plant,  together 
with  guarantees  that  the  legislation  of  the  future  will 
not  impose  impossible  conditions  regarding  working 
hours  and  taxation. 

The  proposal  which  is  also  made  at  this  time  to 
establish  a  steel  plant  at  Seattle,  which  would  com- 
pete with  any  plant  in  British  Columbia,  will  doubtless 
stimulate  interest  in  the  last-named  province,  and, 
Avhile  it  may  well  be  that  the  financial  resources  avail- 
able in  Seattle  may  be  greater  and  more  readily  ob- 
tained than  will  be  the  ease  in  British  Columbia,  the 
State  of  Washington  is  not  provided  with  metallur- 
gical coal  as  is  Vancouver  Island,  and  the  ore  supply 
for  a  Seattle  plant  would— to  some  extent  at  least- 
come  from  Texada  Island.  The  advantage  certainly 
lies  with  British  Columbia  so  far  as  possession  of  the 
necessary  raw  materials  is  concerned,  and,  In  the  mat- 
ter of  location,  Vancouver  Island  has  a  great  many 
things  to  be  said  in  its  favor. 

The  likelihood  that  the  future  of  steel-shipbuilding 
in  British  Columbia  depends  on  the  local  manufacture 
of  steel  and  steel  products,  and  the  saving  of  heavy 
transportation  charges  from  eastern  points,  is  another 
incentive  to  interest  at  this  time,  in  view  of  the  pos- 
sibility that  some  of  the  shipyards  now  operating  on 
the  Coast  may  shortly  have  to  close  down. 
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IRON  OCCURRENCES  IN  ALBERTA. 

The  Government  oi'  Alberta  has  recently  publislied 
the  first  of  a  series  of  annual  reports  uinm  the  mineral 
resources  of  tliat  province,  compiled  for  tlie  Mines 
Branch  by  Prof.  John  A.  Allan,  of  the  Department 
of  Geology  in  the  University  of  Alberta.  The  appear- 
ance of  this  Report  is  in  many  ways  significant,  and 
in  all  probal)ility  forecasts  the  enlargement  of  the 
work  of  tlie  Mines  Branch,  which  liitlierto  has  been 
lai'gely  confined  in  its  scope  to  oversiglit  of  the  coal- 
mining industry. 

The  Report  includes  the  most  detailed  and  accurate 
account  of  the  iron-ore  occurrences  of  Alberta  yet 
published,  and  it  is  well  that  the  work  has  been  done 
so  cai'efully  and  without  any  attempt  to  gloss  over 
the  meagre  character  of  the  iron-bearing  rocks  oc- 
curring in  Alberta,  so  far  as  they  are  known.  Modei'- 
ate  hopes,  based  on  ascertained  fact,  are  mncli  better 
than  glowing  optimism  without  real  foundation.  Iron- 
ore  is  of  all  industrial  raw  materials  one  dependent 
for  its  value  on  relative  factors  of  accessibility  and 
the  presence  of  bituminous  coal  in  its  vicinity.  The 
iron  content  of  an  ore  becomes  a  matter  of  secondary 
importance  if  the  ore  occurs  near  large  deposits  of 
coal  adapted  to  use  in  metallurgical  processes.  The  pre 
senee  of  clay  ironstones — althougli  not  reported  in  com- 
mercially available  quantity  and  occurrence — is  sug- 
gestive, as  the  proximity  of  coking  coal  enabled  the 
clay  ironstones  of  the  north  of  England  to  be  largely 
and  successfully  used  before  richer  ores  were  im- 
ported from  abroad.  It  is  well  that  Prof.  Allan  should 
have  so  clearly  exposed  the  inaccuracy  of  the  news- 
paper reports  upon  the  existence  of  "billions  of  tons 
of  iron  ore"  in  the  Sheep  River  section,  where,  after 
careful  search,  he  reports  that  not  a  single  ton  of 
i-ock  is  exposed  in  this  district  that  could  be  classed 
as  iron  ore,  thus  confirming  the  accuracy  of  omission 
of  mention  of  iron  ores  in  this  vicinity  by  the  Geol- 
ogical Survey. 

It  is  a  well  established  fact  that  the  presence  of 
coal  deposits  in  time  bring  about  the  transportation 
of  the  ore  to  the  coalfield  and  the  establishment  of 
metallurgical  industries,  and  therefore,  as  Prof.  Allan 
remarks,  the  presence  of  iron  ore  of  even  a  moderate 
grade  is  important  in  Alberta,  or  in  the  bordering 
provinces,  and  the  existence  of  large  unprospeeted 
areas  in  the  northern  portions  of  Alberta  and  Saskat- 
chewan suggests  that  it  is  yet  too  soon  to  conclude 
that  the  presence  of  87  percent  of  the  coal  reserves 
of  Canada  within  the  boundaries  of  Alberta  will  not 
bring  about  that  historical  evolution  of  iron  and  steel 
manufacture  of  which  so  many  examples  could  be 
cited  in  other  coalfields. 

It  is  obvious,  from  a  perusal  of  Prof.  Allan's  report, 
that  the  knowledge  of  the  mineral  resources  of  northern 
portion  of  the  prairies  provinces  is  as  yet  meagre  and 
disconnected. 


It  is  also  discernible,  from  the  publication  of  this 
Report,  tliaf  Alberta  is  about  to  experience  that  de- 
veloj)ment  of  mining  activity  that  follows  extensive 
agricultural  settlement  and  the  creation  of  urban  popu- 
lations with  capital  accumulations  that  must  precede 
industrial  activities.  This  is  not  only  a  hopeful  sign 
for  the  West,  but  it  is  a  development  that  will  in  time 
correct  the  single  vision  of  the  people  of  the  West 
and  bring  it  to  view  Avith  more  understanding  and 
sympathy  the  industrial  development  of  the  East. 
The  admixture  of  manufacturing  and  raining  indus- 
tries with  the  hitherto  dominant  interests  of  agricul- 
ture will  prove  a  salutary  corrective  of  viewpoint  and 
will  do  more  to  consolidate  Canadian  opinion  than 
much  discussion  of  fiscal  politics. 

BRITISH  EMPIRE  STEEL  CORPORATION. 
The  consolidation  of  the  coal-mining,  steel-making 

and  shipbuilding  activities  of  Nova  Scotia,  with  in- 
land water  transportation  companies  and  steel-ship 
building  plants  serving  the  central  provinces  of  Can- 
ada has  proceeded  to  a  point  where  fulfillment  of  the 
plan  outlined  seems  probable.  There  has  been  some 
disagreement  upon  financial  details,  and  there  may 
be  further  modifications  of  a  book-keeping  character 
before  the  balance-sheet  of  the  unified  companies  as- 
sumes its  final  shape.  As  to  the.se  we  have  no  com- 
ment to  make,  believing  that  the  technical  operation 
of  the  coal  and  iron-ore  properties  provides  a  suffici- 
ently compelling  reason  for  the  proposed  consolidation, 
and  one  that  is  within  the  province  of  a  technical 
journal  to  discuss. 

The  statement  issued  by  the  President  of  the  Dom- 
inion Steel  ('ori)oration  to  the  shareholders  asking 
ratification  of  the  agreement  with  the  British  Empire 
Steel  Cori)oration  recommended  by  the  Board — and 
previously  approved  and  ratified  by  the  Board  and 
shareholders  of  the  Nova  Scotia  Steel  and  Coal  Com- 
pany— bases  recommendation  of  consolidation  upon 
correct  and  proper  grounds,  to  wit : 

"The  improvements  made  to  your  properties  during 
"the  past  four  or  five  years  have  been  very  extensive 
"and  are  of  the  most  modern  character,  but  further 
"important  renewals  and  improvements  are  necessary 
"to  increase  output  and  ensure  continuously  profitable 
"operation.  These  will  necessitate  the  expenditure 
"of  large  sums  of  money  which  the  Company  has 
"not  at  its  command,  and  which  must  be  provided 

"through  some  form  of  capital  financing  The 

"operations  of  the  Dominion  Steel  Corporation  and 
"of  the  Nova  Scotia  Steel  and  Coal  Company,  being 
"carried  out  to  a  large  extent  contiguously,  have  re- 
"  suited  in  much  duplication  of  capital  expenditure, 
"and  to  extend  the  operations  of  these  companies 
"separately,  to  a  degree  cokmmensurate  with  their  pos- 
"sibilities  Avould  of  necessity  entail  further  duplication, 
"and  on  a  scale  much  greater  than  has  taken  place 
"in  the  past." 
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This  is  equivalent  to  stating  that  under  separate 
operation  the  properties  of  the  two  companies  men- 
tioned cannot  be  extended  to  a  degree  commensurate 
with  their  possibilities,  an  accurate  pronouncement, 
and  an  all  sufficient  reason  for  combined  operation . 

We  believe  that  operation  of  the  coal  and  iron-ore 
properties  of  the  Dominion  and  Scotia  companies  in 
Cape  Breton  Island  and  in  Bell  Island,  Newfoundland, 
will  result  in  the  maximum  extraction  of  mineral, 
over  the  maximum  period  of  time,  at  the  minimum 
cost  of  production,  a  consummation  devoutly  to  be 
desired,  and  to  be  had  in  no  other  way. 

The  effect  of  consolidation  from  the  commercial 
side  is  accurately  and  felicitouslj^^  phrased  in  the 
statement  that  "The  various  inter-related  activities  of 
"the  different  companies  heretofore  separately  man- 
"aged,  must  tend,  when  operating  jointly,  towards  a 
"more  uniformly  profitable  operation  as  a  whole,  and 
"to  less  fluctuations  in  earnings."  An  identical 
statement  was  made  by  the  President  of  Scotia  in 
a  circular  to  the  shareholders  of  that  company. 

Ratification  of  the  consolidation  is  in  several  places 
in  the  Dominion  Steel  Corporation  circular  emphas- 
ised as  being  contingent  upon  fulfillment  of  the  clause 
in  the  agreement  with  the  promoters  which  guarantees 
the  provision  of  twenty  five  million  dollars  of  new 
capital,  of  which  it  is  interesting  to  note  from  recent 
statements  in  the  newspapers,  tAventy  million  dollars 
is  ear-marked  for  expenditure  on  the  enlargement  of 
the  coal  and  steel  operations  in  Nova  Scotia.  It  is 
not  likely  that  this  capital  expenditure,  large  though 
it  may  seem,  will  meet  the  full  necessities  of  the  pro- 
perties for  more  than  a  limited  period  of  the  future, 
but  it  is  well  to  know  that  the  expenditure  will  be 
made  in  the  joint  interest  of  the  consolidated  proper- 
ties and  will  not  be  dissipated  on  parallel,  contiguous 

and  competitive  development. 

We  would  again  suggest  that  to  ensure  the  fullest 
revenue  from  the  properties  and  plants,  and  the  maxi- 
mum of  security  against  trade  fluctuations,  that  the 
requisite  proportion  of  the  capital  expenditure  con- 
i     templated  should  be  made  at  the  coal  mines. 

Mr.  Wolvin  in  his  statement  truthfully  says:  "Coal 
"and  ore  are  of  no  value  unless  developed,  and  it  is 
"felt  that  these  two  companies  as  partners  in  the 
"ownership  of  such  large  resources  are  under  oblig- 
"ation  to  further  develop  them  in  the  national  interest 
"and  for  the  common  good."  It  is  unfortunately 
only  too  true  that  if  coal  resources  are  of  value  only 
in  proportion  to  their  development  (and  the  statement 
is  unassailable)  then  the  coal  resources  of  Nova  Scotia 
are  thirty  percent  less  valuable  than  they  were  in 
1914.  Realisation  of  this  condition  of  affairs,  and 
provision  of  the  necessary  capital  for  development, 
are  among  the  most  hopeful  signs  of  the  times  in  re- 
gard to  the  coal  industry  of  Nova  Scotia,  but  they 
have  been  a  long  time  coming. 


GOVERNMENT  AID  TO  SHIPBUILDING. 

The  belief  expressed  in  our  last  issue  that  the  Can- 
adian Government  would  give  careful  consideration  to 
the  shipbuilding  industry,  has  been  confirmed  by  the 
approval  by  Parliament  of  the  proposal  of  the  Min- 
ister of  Finance  to  endorse  promissory  notes  drawn 
by  the  purchaser,  the  Government  protecting  itself  by 
a  mortgage  on  the  vessels  built  under  the  arrangement. 
The  shipbuilding  industry  in  Canada,  if  judiciously 
fostered  at  this  time,  bids  fair  to  become  a  permanent 
source  of  national  revenue  and  employment,  and  in 
years  to  come,  the  action  of  the  Government,  first 
in  building  and  operating  its  own  mercantile  marine, 
and  now  by  lending  the  country's  credit  to  stabilize 
the  young  industry  and  carry  it  over  a  difficult  period 
of  growth,  will  be  looked  back  to  as  a  wise  and  states- 
manlike policy. 

Prof.  Sir  John  Cadman,  in  his  Presidential  Address 
before  the  Institution  of  Mining  Engineers  given  in 
London  recently,  told  his  hearers  that  there  are  two 
things  by  which  the  material  strength  of  a  nation 
may  be  gauged,  namely,  the  tonnage  of  coal  production 
and  the  tonnage  of  shipping  owned  in  the  country. 
The  Government's  solicitude  for  the  country's  mer- 
cantile marine  is  therefore  a  hopeful  sign  of  the  times, 
and  the  presence  in  the  Dominion  of  Canada  of  the 
second  largest  coal  reserve  in  the  world  provides  a 
substantial  basis  for  hope  that  in  respect  to  coal  pro- 
duction Canada  will  some  day  take  the  rank  as  a  coal 
producer  that  it  is  her  right  and  duty  to  take.  We 
would  point  out  that  shipping  is  necessary  to  coal 
production  in  Canada. 


"8TELLITE"  CUTLERY  TO  BE  MADE  AT 
DELORO,  ONTARIO. 

The  significance  of  a  new  industrial  development 
does  not  necessarily  reside  in  its  magnitude,  and  the 
initiation  of  the  manufacture  of  "stellite"  cutlery 
by  the  Deloro  Smelting  and  Refining  Company,  ^t 
Deloro,  Ontario,  is  more  important  than  the  number 
of  workman  or  the  capital  expenditiire  presently  in- 
volved might  indicate  considered  alone.  "Stellite" 
cutlery  is  a  unique  product.  Although  the  alloy  is 
one  that  has  been  developed  in  fhe  United  States, 
it  depends  primarily  on  Canadian  ores  for  the  metals 
which  enter  into  its  composition,  and  Canada  is  in- 
timately interested  in  the  extension  of  the  uses  to 
which  the  alloy  is  being  put.  The  "stellite"  knife 
offers  to  the  user  a  blade  that  Avill  not  rust  and  is 
permanently  provided  with  a  keen  cutting  edge  that 
requires  no  sharpening,  and  its  adaptibility  to  domestic 
uses  is  apparent. 

While  cutlery  manufactured  from  this  wonderful 
alloy  has  peculiar  merits  which  should  secure  it  a 
ready  market,  we  believe  there  exists  an  opportunity 
in  Canada  also  for  the  development  of  a  cutlery  in- 
dustry using  ordinary  materials.      Sheffield  is  over- 
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whelmed  with  cutlery  orders  and  will  be  a  long  time 
before  it  can  supply  trans-Atlantic  markets.  The 
steady  growth  of  cutlery  manufacture  in  New  Eng- 
land suggests  that  a  similar  development  is  possible 
in  Canada.  There  is  no  secret  about  cutlery  manu- 
facture as  many  have  supposed,  and,  as  previously 
pointed  out  in  these  columns,  and  as  confirmed  by  the 
Deloro  Company's  new  enterprise,  we  have  in  Canada 
all  the  materials  that  are  necessary  for  cutlery  manu- 
facture. 

Of  interest  in  this  connection  is  the  proposal  to 
commence  the  manufacture  of  pocket  kniA'CS  in  King- 
ston, Ontario. 


THE    UNIONIZATION    OP  TECHNICAL 
MEN. 

The  letter  from  the  Secretary  of  the  British  Columbia 
Technical  Association,  contained  in  this  issue,  will  be 
interpreted  according  to  the  mentality,  the  economic 
training  and  the  corporate  affiliations  of  the  reader, 
but  its  significant  feature  is  that  unionization  of 
technical  men  is  an  accomplished  fact  in  one  province 
of  Canada.  The  reference  in  the  concluding  paragraph 
to  a  "Canadian  Technical  Association"  is  probably 
prophetic  in  the  sense  of  being  an  intelligent  antici- 
pation of  coming  events. 

The  meat  of  the  letter  is  the  clear-cut  statement: 
"The  primary  object  of  this  Association  is  the  protec- 
"tion  and  advancement  of  the  material  welfare  of 
"its  members."  It  fell  to  Dr.  Turnbull's  lot  at  the 
Vancouver  Meeting  of  the  Canadian  Mining  Institute 
to  acquaint  that  gathering  with  the  aims  of  the  newly 
formed  Association,  and  in  doing  so  he  emphasised  ser- 
vice as  the  primary  object.  He  stated  that  the  As- 
sociation did  not  want  to  adopt  the  trade  union  method 
of  forcing  concessions  if  they  could  be  obtained  in 
any  other  way.  Between  service  to  others  and  self- 
interest  Dr.  Turnbull  suggested  a  midway  path  could 
be  found,  and  concluded  by  advising  those  technical 
men  who  did  not  agree  with  the  aims  of  the  Associ- 
ation to  "come  in.  and  make  it  suit  you."  It  is  just 
PS  wpII  to  avoid  ambieruitv.  anrl  as  we  snw^'stpd  in  this 
column  some  months  ago,  while  the  British  Columbia 
Association  began  by  making  "service"  the  keynote 
of  its  policies,  it  is  useless  to  disguise  the  fact  that  the 
srenesis  of  this  association,  and  similar  associations  in 
other  countries,  is  the  necessity  laid  upon  the  technical 
men  either  to  organize  for  self-protection,  or  suffer 
piecemeal  disintegration  of  all  their  hopes  and  ambi- 
tions in  life. 

The  increase  of  the  material  welfare  by  any  body 
of  men  is  an  understandable  aim.  much  preferable  to 
any  claim  for  consideration  based  upon  public  interesr. 
Notwithstanding  all  the  Christian  virtues  supposed  to 
reside  in  self-abnegation,  it  is  generally  regarded  as 
eminently  proper  that  men  should  look  after  their  own. 
It  is  a  viewpoint  that  all  can  understand,  and  the  Brit. 


ish  Columbia  Technical  Association  has  done  the  pro- 
per thing  to  declare  its  real  objects  so  unmistakably. 

At  the  same  time  there  is  much  danger  in  undue 
emphasis  of  the  statement  that  the  technical  workers 
constitute  a  "third  class,"  the  remainder  of  the  pub- 
lic being  composed  of  Labor  and  Capital.  There  is 
also  very  much  to  be  said  against  the  attempt  to 
legislate  the  prescription  of  the  status  and  practice 
of  technical  employment  in  such  wholesale  blanket  en- 
actments as  the  draft  of  the  Professional  Engineers 
Act  which  the  British  Columbia  Technical  Association 
originated  and  backed  in  its  progress  through  the  Leg- 
islature of  that  Province.  Class  consciousness  is  a 
thing  that  is  very  much  overdone  in  these  days,  and  it 
is  n  thing  foreign  to  the  mentality  of  the  technical 
worker,  who  is  above  all  men  an  individualist  and  a 
solitary  seeker  of  untrodden  paths.  A  coercion  of  the 
individual,  a  standardization  of  thought  leading  to 
stagnation  and  lessened  initiative,  is  an  unavoidable 
accompaniment  of  class  legislation  and  a  too  pro- 
nounced class  consciousness.  History  abounds  with  ex- 
amples of  national  culture  that  have  declined  and 
died  because  of  the  rigid  division  of  the  people  into 
guilds,  castes,  priesthoods  and  classes.  We  believe 
the  safeguard  against  such  dangers  lies  in  the  eman- 
cijiated  character  of  the  scientific  worker's  mental  pro- 
cesses, and  would  therefore  endorse  the  recommend- 
ation already  referred  to  that  teclinical  men  should 
join  their  own  organizations  and  assist  in  guiding  along 
proper  lines  a  movement  that  is  already  important, 
and  bids  fair  to  become  much  more  influential  and 
widespread. 

Science  has  no  bounds.  The  influence  exerted  upon 
mankind  by  scientific  workers  will  not  be  in  propor- 
tion to  their  mutual  organization,  but  will  arise  in 
the  future  as  it  has  done  in  the  past  from  the  un- 
known and  often  obscure  investigator  who  plays  very 
little  part  in  the  active  life  of  men  and  is  often  care- 
less of  material  welfare.  The  impossibility  of  defining 
the  indefinable  will  always  militate  against  the  for- 
mation of  technical  workers  into  a  bourgeois  class, 
and  our  intellectual  classes  will  persist  as  a  vivifying, 
and  sometimes  disturbing  element  in  our  national  life 

A  further  responsibility  devolves  upon  those  who 
advocate  the  unionization  of  technical  workers,  name- 
ly, that  by  a  process  which  can  be  seen  in  daily  oper- 
ation in  Canada,  policies  may  originate  which  will 
eliminate  from  the  organization  those  who  enter  the 
ranks  of  the  employer  and  those  daring  and  ambitiou.> 
souls  who  will  run  their  lifecourse  untrammelled  and 
scorn  direction  from  any  course.  Thus  such  an  or- 
ganization may  tend  to  become  mediocre  in  is  compos- 
ition, and  it  will  devolve  upon  the  leaders  to  prevent 
a  lowering  of  professional  attainments  and  the  creation 
of  a  class  that  will  be  midway  between  the  trades 
unionist  and  scientific  workers  of  acknowledged  emin- 
ence, and  content  to  stay  there. 
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CORRESPONDENCE. 

The  Editor,  Iron  and  Steel  of  Candida: 

Dear  Sir, — Acting  upon  instructions  from  the  Ex- 
ecutive Committee  of  the  Provincial  Council  of  the 
British  Colvimbia  Technical  Association,  I  append 
herewith  a  brief  statement  of  the  history  and  accom- 
plishments of  our  org-anization,  with  the  hope  that  it 
may  he  of  some  service  in  inaugurating  similar  organ- 
izations in  other  provinces  of  Canada. 

The  action  of  the  Toronto  Branch  of  the  Engineer- 
ing Institute  of  Canada  in  drawing  up  resolutions 
which  were  forwarded  to  their  headquarters,  asking 
that  an  organization  upon  similar  lines  to  those  of 
the  B.C.T.A.  should  be  formed,  is  a  further  reason 
for  our  venturing  to  write  to  you  upon  this  subject  at 
the  present  time. 

No  doubt  you  are  aware  of  similar  movements  in 
Europe,  such  as  the  Federation  of  Professional  Work- 
ers in  Great  Britain  and  also  in  the  United  States, 
such  as  the  American  Association  of  Engineers. 

"Labor,"  by  means  of  "Unions,"  is  forcing  up 
"Wages"  for  the  "Laborer."  "Capitalists  and  Em- 
ployers" by  similar  combinations  are  raising  com- 
modity prices.  Neither  of  these  two  great  classes  are 
interested  directly  in  promoting  the  welfare  of  the 
technical  worker.  Unless  some  effective  force  is  or- 
ganized the  product  depending  upon  technical  effort 
will  continue  to  be  appropriated  mainly  by  the  two 
organized  classes.  A  nation-wide  combination  of  pro- 
fessional workers  is  the  only  effective  method  of  as- 
serting that  there  is  a  third  class  whose  rights  must 
be  properly  considered.  That  the  existence  of  this 
third  class  is  rapidly  receiving  prominent  recogni- 
tion is  indicated  by  the  discussions  that  took  place  in 
the  House  of  Commons  at  Ottawa  on  May  7th  last, 
on  the  establishment  of  a  National  Research  Institute 
in  Canada.  For  example,  Mr.  Alfred  Thompson,  Mem- 
ber for  Yukon,  made  the  following  statement  (see 
House  of  Commons  Debates,  May  7th,  1920,  p.  2229)  : 

"Canada  is  rich  in  mineral  resources — immensely 
rich — but  in  order  to  transmute  these  resources  into 
commodities  whicli  the  world  needs,  one  thing  particu- 
larly is  required,  and  that  is  applied  science.  Indus- 
try you  must  have  —  you  must  have  the  intelligent 
artisan  you  must  have  people  in  the  country  who  have 
faith  enough  in  its  future  to  put  their  capital  into 
,  manufacturing  enterprises;  but  without  science  that 
labor  and  those  manufacturing  enterprises  would  not 
go  very  far."  ' 

The  demand  for  applied  scientists  aijd  researchers  is 
greater  than  the  supply.  What  price  should  be  paid 
for  our  absolutely  essential  and  primary  commodity? 
Who  is  to  dictate  the  price?  These  are  questions  that 
we  alone  can  settle. 

Many  professional  and  technical  organizations  exist 
in  Canada.  The  primary  object  of  these  existing  or- 
ganizations is  essentially  the  advancement  of  know- 
ledge. In  February,  1919,  a  number  of  technical 
workers  in  British  Columbia  co-operated  to  form  the 
British  Columbia  Technical  Association.  The  prim- 
ary object  of  this  Association  is  the  protection  and 

I    advancement  of  the  material  welfare  of  its  members. 

I  At  the  same  time  this  protection  operates  to  the  bene- 
fit and  service  of  the  public  by  refusing  recognition 
of  the  pseudo-technologist. 

Our  infant  organization  slightly  over  a  year  old 
has  in  our  numerically  small  province,  already  about 


500  members,  with  local  branches  at  Vantouvier,  Vic- 
toria, and  Cumberland.  The  membership  consists  of 
Civil,  Mechanical  Electrical,  Chemical  and  Mining 
Engineers,  Chemists,  Geologists,  Architects,  Naval 
Architects,  University  Professors  and  allied  profes- 
sional workers. 

I  enclose  for  your  perusal  copy  of  our  Constitution, 
By-laws,  list  of  :nembers(  (together  with  our  First  An- 
nual Report,  and  would  particularly  call  your  atten- 
tion to  the  following  results  of  our  work : — 

(a)  List  of  members  to  date. 

(b)  The  Professional  Engineers'  Act  of  B.C.  This 
Act  was  based  on  the  Engineering  Institute  of 
Canada  M^odel  Bill,  and  was  fathered  by  the 
Engineers'  Joint  Legislation  Committee.  The 
delegates  from  the  B  .C.  Technical  Association, 
backed  by  the  organization  throughout  the  pro- 
vince, were  very  active  in  working  for  the  pass- 
age of  the  Act. 

(c)  The  Architects'  Act  of  B  .C.  Our  Association 
was  able  to  give  valuable  assistance  to  the  Arch- 
itects Committee  in  charge  of  the  Bill  (a  num- 
ber of  whom  were  members  of  the  B.C.  Techni- 
cal Association). 

(d)  The  Schedule  of  Minimum  Salaries  for  Civil 
Engineers. 

In  addition,  special  committees  have  under  consid- 
eration the  preparation  of  scales  of  Minimum  Fees 
for  Civil  Engineers,  and  also  scales  of  Minimum  Fees 
and  Schedules  of  Minimum  Salaries  for  Mechanical, 
Electrical,  Mining  and  Chemical  Engineers. 

Notwithstanding  the  results  already  achieved,  the 
Council  and  Members  of  our  Association  feel  that  our 
work  is  cirtmmscribed  and  that  only  by  the  formation 
of  similar  organizations  in  the  other  provinces  and  the 
subsequent  federation  into  a  "Canadian  Tecnnical  As- 
sociation" can  we  all  'obtain  the  just  recognition  and 
dividends  that  our  scientific  knowledge  and  work  de- 
mand. This  will  unquestionably  react  to  the  advance- 
ment of  Canada  and  of  our  Empire  by  encouraging 
more  of  our  youth  to  choose  a  scientific  career. 

We  shall  be  pleased  to  have  you  consider  our  sug- 
gestion favourably  and  to  make  any  enquiries  of  us 
that  may  be  of  assistance  to  you  and  ultimately  to  our 
mutual  benefit. 

Yours  faithfully, 

R.  Snodgrass, 

Secretary-Treasurer. 

"TRANSPORTATION    AND  .OTHER  .MATTERS" 

"Iron  and  Steel"  is  in  receipt  of  a  series  of  12 
blotters  issued  by  the  Canadian  Car  and  Foundry  Com- 
pany of  Montreal,  the  feature  of  which  is  a  series  of 
clever  drawings  by  the  Publicity  Agent  of  the  Com- 
pany, Mr.  H.  W.  Hartnell.  Not  since  E.  T.  Reed  drew 
his  delightful  series  otf  i" Prehistoric  P?eps"  for 
"Punch"  have  we  seen  a  better  combination  of 
humour  and  imagination,  and  certainly  we  do  not 
remember  to  have  seen  in  industrial  advertising  such 
an  arresting  and  unusual  series.  Mr.  Hartnell's  pro- 
phetic drawings  of  an  aerial,  gyroscopic,  electric 
trolley-car,  and  of  the  possibilities  of  the  railway  car,' 
were  the  unfortunate  limitations  of  the  4  ft.  8I/2  in. 
gauge  and  the  ordinary  clearances  not  to  be  reckoned 
with,  are  not  only  clever  drawings,  but  show  a  pene- 
trating understanding  of  railway  rolling-stock  equip- 
ment, 
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IRON  ORES  BOUNTIES  IN  ONTARIO. 

Port  Arthur, 

To  the  Editor,  "Iron  and  Steel  of  Canada." 

Dear  Sir: — In  your  issue  of  March  there  is  an  editor- 
ial on  the  Iron  Bounty  question  which  is  hem^  pre- 
sented af^ain  to  the  Federal  Government  for  consid- 
eration. 

Special  attention  is  drawn,  and  rightly  to  Mr.  Mills' 
expression  as  to  the  advisability  or  necessity  for  dc 
veloping  our  own  iron  ore  deposits. 

The  Port  Arthur  Board  of  Trade  has  a  mining  Com- 
mittee entirely  of  owners,  prospectors,  geologists  and 
engineers  who  have,  as  far  as  lay  in  their  power,  given 
very  careful  consideration  to  the  question  of  develop- 
the  iron  ores  of  Northern  Ontario.  Up  to  the  present 
time,  however,  the  Minister  of  Mines  has  not  met  this 
Board,  or  as  far  as  I  can  learn,  any  member  of  it  to  dis- 
cuss this  matter  at  all.  While  it  was  quite  true  that  in  an 
issue  of  your  journal  of  January  23rd,  there  was  an 
article  stating  that  a  deputation  of  mining  men  from 
the  City  Council  had  been  invited  to  meet  the  Minister 
of  Mines,  it  was  also  quite  true  that  this  invitation 
never  reached  the  Mining  Committee  of  the  Board  of 
Trade  and  as  far  as  I  have  been  able  to  ascertain,  there 
was  not  a  single  man  in  that  City  Council  who  has 
any  special  knowledge  of  mining,  more  particularly 
the  more  intricate  subject  of  the  development  of  our 
iron  ranges. 

In  connection  with  the  conserving  of  our  iron  oi'e 
reserves  as  stated  by  Mr.  Mills,  why  not  go  further 
if  we  wish  to  take  that  line  of  thought  and  conserve 
all  our  coal,  go  on  importing  in  huge  quantities,  our 
nickel  deposits,  also  our  pulp-wood  areas,  and  only 
manufacturing  what  we  need  absolutely  for  our  own 
use.  As  it  takes  forty  years  to  grow  spruce  trees  of 
merchantable  size,  it  can  readily  be  seen  our  present 
areas  might  easily  be  largely  or  partially  used  up  be- 
fore new  forests  can  be  brought  into  service.  We  have 
iron-ore  reserves  in  Northern  Canada  that  will  fill  all 
demands  for  probably  several  thousand  years.  Many 
of  these  ranges  are  of  course  inaccessible  at  the  pre- 
sent time,  but  can  always  be  made  available  when 
urgently  needed. 

The  Minister  of  Mines  of  Ontario  is  also  much  in- 
terested in  the  project  of  bringing  iron  ore  from  the 
Belcher  Islands,  Hudson  Bay,  down  to  the  proposed 
Terminal  of  the  T.  &  N.  0.  Railway,  thence  over  that 
line  to  Lake  Ports.  As  this  ore  is  admittedly  of  low" 
grade,  freight  charges  alone  would  more  than  cover 
the  total  returns  of  the  ore,  leaving  nothing  for  mining 
costs  or  any  other  branch  of  the  work.  This  project 
was  carefully  considered  a  few  years  ago  by  very 
competent  engineers  who  simply  stated  that  it  was 
economically  impossible  and  the  condition  now  exists 
that  though  iron  ore  prices  have  increased  greatly  in 
the  last  two  years,  freight  charges  and  costs  of  pro- 
duevtion  have  also  increased  in  proportion. 

In  the  article  taken  from  the  "Iron  and  Steel,"  it  is 
stated  that  those  who  are  requesting  a  bounty  desire 
it  to  be  paid  upon  the  quantity  of  pig  iron  or  steel 
made  in  Canadian  furnaces  or  mills  from  domestic 
ores.  Thera  is  absolutely  no  foundation  for  such  a 
statement.  A  large  number  of  Boards  of  Trade  made 
representations  to  the  Government  asking  for  a  bonus 
on  iron  ore  to  be  payable  to  the  operator  of  the  mine, 
for  the  principal  reason  that  formerly  when  bounties 
were  paid  on  pig  iron  produced,  the  operator  of  the 


mine  received  none  of  this  as.sistanee  and  he  is  the 
one  who  does  all  the  pioneer  work,  puts  up  with 
the  fluctuations  of  iron  ore  prices,  etc.,  while  the 
smelter  received  a  great  amount  of  assistance  from  the 
bonus  during  the  lean  periods.  This  plan  was  proven 
to  be  a  failure  by  the  results  of  the  former  bonus 
which  was  given  to  pig  iron  produced,  and  the  fact 
that  the  same  bounty  given  recently  in  British  Co- 
lumbia to  smelters  has  not  had  the  desired  effect,  the 
development  of  the  iron  ore  resources  remaining  as 
before. 

The  Algoma  Steel  Corporatiopi  is  ^n  *h'2»  rather 
unique  position  of  being  mine  operator,  beneficiator 
and  user  of  its  own  beneficiated  ore.  Last  year  they 
produced  a  beneficiated  ore  from  the  Magpie  Mines 
which  ran,  natural  analysis.  Iron  49.41  per  cent,  Phos. 
.014  per  cent,  Silicia  8.68  per  cent,  Mang.  2.72  per  cent 
Lime  7.82  per  cent,  Sulphur  16  per  cent.  Loss  by  ig- 
nition none,  Moisture  1.72  per  cent.  This  makes  a 
very  desirable  product,  and  while  it  is  quite  true  that 
individual  furnaces  might  not  take  a  very  great  ton- 
nage, the  same  reasons  for  not  doing  so  would  apply 
to  many  of  the  larger  producers  of  straight  mine- 
run  ore  in  the  United  States.  The  marketing  of  ben- 
eficiated ore  should  not  be  any  special  worry  as  this 
is  going  on  quite  steadily  from  different  States. 

For  its  own  furnaces  and  mills  at  Sault  Ste.  Marie 
the  Algoma  Corporation  expects  this  year  to  use  40 
per  cent  of  its  beneficiated  ores  and  there  will  be  ample 
demands  in  the  American  markets  for  any  surplus.  The 
granting  of  a  bonus  on  pig  iron  would  suit  this  isolat- 
ed case  admirably,  but  as  the  greater  ore  reserves  are 
tributary  to  the  head  of  the  lakes,  these  would  not  re- 
ceive any  benefit. 

The  smelters  and  steel  mills  of  Eastern  Canada  have 
received  millions  in  subsidies,  while  the  production  of 
iron  ores  for  domestic  uses  has  dropped  to  4  per  cent 
of  the  raw  material  used.  As  this  plan  was  a  complete 
failure,  why  not  give  the  boniis  to  the  operator  of  the 
iron  mine,  and  get  this  great  import  reduced? 

The  Western  Provinces  which  were  the  strongest  in 
opposition  to  the  granting  of  the  bonus  on  iron  ores 
had  no  hesitation  in  recommending  expenditure  of 
public  monies  on  the  development  of  their  coal  re- 
sources, as  is  evidenced  by  the  programme  now  ar- 
ranged in  the  Western  Provinces  for  the  expenditure 
of  .$400,000  in  experimental  work  on  the  western 
coal  ranges.  This  sum  is  divided  as  follows: — 50  per 
cent  paid  by  the  Federal  Government  and  25  per  cent 
payable  by  each  of  the  two  Western  Provinces,  Mani- 
toba and  Saskatchewan.  The  principal  objection 
would  seem  to  be  the  word  bonus. 

Other  writers  in  different  articles  have  stated  that 
the  Government  should  give  a  bounty  sufficient  to  pay 
the  beneficiation.  Personally,  I  would  not  be  in  favor 
of  such  a  plan  as  the  cost  of  the  beneficiation  varies 
so  much  that  there  would  be  endless  controversies. 
The  mine  owners  do  not  want  to  be  guaranteed  a  pro- 
fit, but  simply  assistance  to  tide  over  the  installation 
of  large  plants  which  could  only  be  planned  after 
extensively  and  co.stly  experiments  on  the  individual 
ranges.  This  would  be  absolutely  necessary  as  the 
operation  that  would  suit  one  selection  of  ore  might 
he  entirely  unsuitable  for  another.  To  give  a  bonus 
on  Canadian  ores  equivalent  to  cost  of  beneficiation 
to  places  the.se  ores  on  a  parity  with  straight  ore  mines, 
would  mean  that  as  soon  as  the  bonus  stopped  the 
mines  would  have  to  shut  down. 
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Suggestions  have  been  made  and  it  has  been  broadly 
hinted  that  if  a  bonus  is  granted  at  all  it  will  be  for 
$1.00  per  ton  and  for  a  short  term  of  say,  from  three 
to  five  years.  This  would  suit  Moose  Mountain  and 
the  Magpie  Mines,  but  would  be  absolutely  worthless  to 
any  other  part  of  Ontario. 

It  would  take  weeks,  if  not  months,  to  complete 
negotiations  in  connection  with  the  acquiring  of  a 
range ;  months  for  an  expert  survey  of  the  same ;  still 
more  months  for  diamond  drilling  to  ascertain  tonnage 
and  get  information  as  to  plant  needed  at  least  a  year 
to  get  this  plant  delivered  and  erected ;  another  year 
to  get  on  a  reasonable  shipping  basis,  but  it  would  not 
take  many  minutes  to  figure  out  how  much  of  the 
short-term  bonus  one  would  get.  The  benefit  in  figures 
would  be  represented  by  ciphers  only. 

A  bonus  of  50  cents  per  ton  on  iron  ore  for  a  term 
of  fifteen  years  wotild  have  a  far  greater  effect  and 
a  much  more  equitable  distribution  than  a  larger  grant 
for  a  shorter  term  of  years.  This  bonus  should  be 
payable  only  on  production  of  certificate  of  sale  to 
smelters  or  manufacturing  agent. 

Benefieiation  must  come  and  soon.  So  far  as  is 
known  there  are  no  large  iron  ore  bodies  of  commercial 
grade  in  any  of  the  provinces,  but  so  little  explora- 
ation  has  been  done,  and  so  many  miles  of  favorable 
structure  have  been  found  on  the  iron  ranges  that  is 
is  quite  safe  to  assume  that  large  bodies  of  good  grade 
ore  will  be  found,  but  it  may  take  years  to  locate  these, 
while  it  would  take  but  a  few  months  to  bring  our 
large  deposits  of  easily  accessible  low  grade  material 
into  active  service. 

The  United  States  operators  are  turning  their  at- 
tention to  this  problem  more  and  more  every  year  and 
in  a  generation  or  two,  when  the  larger  deposits  of 
marketable  grade  ores  are  worked  out,  they  have 
only  to  turn  to  their  own  almost  inexhaustible  supplies 
of  lean  ores.  They  will  probably  never  have  to  call 
on  the  Canadian  ore  reserves  for  any  supply. 

The  solution  of  the  problem  of  the  iron  and  steel 
supply  for  the  west  of  the  Great  Lakes  and  provinces 
east  of  the  Rocky  Mountains  would  be  comparatively 
easy  by  following  out  the  same  line  as  was  followed 
in  establishing  shipyards  and  dry-docks  where  most 
needed  in  the  Dominion.  Given  a  similar  subsidy  for 
a  term  of  years  on  actual  capital  invested,  we 
would  see  large  steel  works  established  where  Iron, 
Coal,  Power  and  Shipping  meet,  at  the  Head  of  the 
Great  Lakes.  Enough  of  a  subsidy  to  give  the  iron 
mine  operator  50  cents  a  ton  for  an  equal  number  of 
years  could  easily  be  arranged  and  this  development 
could  go  on  at  once,  as  would  be  absolutely  necessary 
before  the  establishment  of  mills  and  furnaces.  The 
Government  would  not  pay  out  one  dollar  unless  it 
was  well  earned,  and  the  resultant  revenue,  not  only 
to  the  Government,  but  also  to  the  Canadian  National 
Railways  which  serve  75  per  cent  of  the  Iron  Ranges 
of  the  Canadian  Lake  Superior  Districts,  would  in  it- 
self much  more  than  balance  the  expenditure.  Every 
agriculturist  in  the  "West  utilizes  from  $1,000  to  $5,000 
worth  of  steel  and  iron  implements.  On  every  one  of 
these  there  would  be  affected  a  saving  from  eight  to 
twenty  per  cent  of  cost  in  the  freight  charges  alone  by 
the  establishment  of  such  a  system,  and  the  tariff 
critics  would  be  saved  much  labor  and  argument. 

Your  very  truly 

J.  E.  MARKS 


OBITUARY 

Kennet  William  Blackwell,  the  late  Vios-President  of 
Canadian  Steel  Foundries,  Ltd. 

A  prominent  figure  in  the  steel  casting  industry  of 
Eastern  Canada  has  passed  with  the  death  of  Mr.  K. 
W.  Blackwell  of  Montreal. 

Mr.  Blackwell,  son  of  the  late  Thomas  E.  Blackwell, 
was  born  in  Devizes,  Wiltshire,  England,  nearly  seven- 
ty years  ago,  and  came  to  Canada  when  a  youth  with 
his  father,  who  was  the  first  general  manager  of  the 
Grand  Trunk  Railway.  He  was  educated  at  Bishop's 
College  School,  Lennoxville,  and  was  apprenticed  as 
a  mechanical  engineer  in  the  G.  T.  R.  shops,  Point 
St,  Charles.  He  was  later  appointed  mechanical  super- 
intendent of  the  G.  T.  R.  for  the  division  between  Mont- 
real and  Toronto,  with  headquarters  at  Belleville. 
Subsequentlj'  he  became  mechanical  superintendent  of 
the  Chicago  and  Grand  Trunk  Railway,  and  later 
joined  the  C.  P.  R.  as  mechanical  superintendent. 

In  1882  he  went  into  the  manufacturing  business 
under  the  name  of  K.  W.  Blackwell,  manufacturing 
railway  car  springs,  etc.  This  business  latter  became 
a  .joint  stock  company  of  which  Mr.  Blackwell  was 
president,  the  firm  subsequently  becoming  Montreal 
Steiel  Works,  Limited,  of  which  Mr.  Blackwell  was 
president  and  managing  director.  The  company  was 
absorbed  by  the  Canadian  Car  Company  under  the 
name  of  Canadian  Steel  Foundries,  Limited,  Mr.  Black- 
well  being  vice-president  up  till  the  time  of  his  death. 

Mr.  Blackwell  was  vice-president  of  the  Merchants 
Bank  of  Canada  and  a  director  of  several  prominent 
business  concerns.  He  was  a  past  president  of  the 
Canadian  Society  of  Civil  Engineers,  and  prominent 
in  engineering  circles. 

The  regard  in  which  Mr.  Blackwell  was  held  was 
shown  by  the  attendance  at  his  funeral  of  eminent  re- 
presentatives of  the  steel  and  railway  industries  and 
engineering  societies  drawn  from  a  very  wide  radius 
around  Montreal. 


A.  W.  Benjamin  of  Yarker,  Ont. 

A  well-known  manufacturer  of  Eastern  Ontario 
passed  away  on  May  11th,  in  the  person  of  A.  W.  Ben- 
jamin, head  of  the  Benjamin  Wheel  Company,  Limited, 
Yarker,  Ont.  Mr.  Benjamin  conducted  a  wheel  and 
axle  factory  in  Yarker  for  many  years,  making  most 
of  the  wheels  used  by  the  McLaughlin  Carriage  Co. 
Later,  when  the  latter  company  went  into  the  auto- 
mobile business,  Mr.  Benjamin  took  up  the  manufacture 
of  automobile  spokes  and  wheels.  Still  later  he  be- 
gan the  manufacture  of  baskets,  boxes  and  patei\ted 
shipping  containers.  His  death  occurred  after  a  brief 
illness  at  the  Kingston  General  Hospital. 


EOLLING  WIRE  RODS  FROM  FRESH  CAST  4- 
INCH  INGOTS. 

The  Black  Steel  &  Wire  Co.,  Kansas  City,  makers  of 
steel  wire,  and  wire  products,  have  installed  a  Mc- 
Lain-Carter  open-hearth  furnace,  the  steel  fi'om  which 
will  be  cast  into  4,  6, and  8-inch  ingots.  It  is  anticipated 
that  the  4:-'in.  ingots,  immediately  following  casting,  will 
be  rolled  into  wire  rods,  while  in  red-hot  condition 
without  further  heating.  If  the  anticipations  of  the 
management  are  fulfillied,  they  will  achieve  a  distinct 
advance  in  the  practice  of  small  wire-mills.  The  open- 
hearth  furnace  is  rated  as  a  ten-ton  unit,  but  has  a 
maximum  capacity  of  30,000  lbs.,  and  is  guaranteed  to 
melt  five  heats  per  twienty-four  hours. 
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Saving  a  Six  Ton  Forging 

By  BERNARD  r!OLLlTT,  F.I.C.,  Lincoln,  Enrrland. 


The  forginfj  in  question  was  intended  for  the  crank- 
shaft of  a  twin  cylinder  horizontal  oil  engine  of  340 
B.H.P.,  and  the  dimensions  of  forging  as  received  in 
the  rough  state  are  .shown  in  Fig.  1.  The  weight  was 
just  short  of  six  long  tons,  say  13,300  lbs.,  and  the 
largest  cross  section  was  approximately  540  S(i.  inches. 
The  material  specified  was  0.35  per  cent  carbon  steel 
of  the  following  composition: — 

Carbon — .30  to  .40  per  cent. 

Silicon — Not  over  .30  per  cent. 

Manganese — .50  to  .85  per  cent. 

Sulphur — Not  over  .06  per  cent. 

Phosphorus — Not  over  .06  per  cent, 
and  the  tensile  test  required  was : — 

Maximum  Tensile  Stress— 67,200  to  89,600  ins.  per 
sq.  inch. 

Yield  Stress  Ratio — Not  le^ss  than  50  per  cent. 

Elongation — Not  less  than  25  per  cent. 

Reduction  of  Area — Not  less  than  45  per  cent. 
The  first  machining  operation  on  such  forgings  is  the 
cutting  out  of  a  block  of  metal  from  between  the 
crank  webs,  and  this  gives  an  excellent  opportunity 
for  carrying  out  tests  of  the  material  in  the  imme- 
diate vicinity  of  the  crank  pin  and  webs. 


 I 


34g  Rff  Trr//r  CiLwae/p   Oil-  Emif/e 
PIG.  1. 

In  the  present  case  tests  were  taken  as  usual  in  the 
three  directions  "A,"  "B"  and  "C"  as  shown  in  Fig. 
2.  The  test  pieces  were  machined  from  the  block  as 
shown,  No.  Al  being  in  a  direction  parallel  with  axis 
of  crank  pin  and  from  the  portion  of  the  block  ad- 
jacent to  the  pin,  whilst  No.  A2  was  taken  in  the  same 
direction,  but  from  one  of  the  edges  of  the  block  fur- 
thest away  from  the  crank  pin. 

The  results  of  tensile  te-ts  are  shown  in  Table  I. 

TABLE  I. 


Test  Piece  Al. 
Do.  A2.  ... 
Do.  B  

Do.  C  


•a 

"3  to 

S3 

35660 
38930 
34180 


%% 

73110 
74770 
70600 


c 

2 

c 

o 

3 

26.7 
27.7 
10.3 


29210    58780  14.0 


.1^ 

tJ  %  Fracture. 

-a  <! 

a) 
Oi 

42.1  Fibrous 
45.1  Fibrous 
10.0  30%Woody 
70%  Crys'ne 
17.8  Crvstalline 


Inspection  of  these  figures  shows  that  in  direction 
"A"  the  material  was  substantially  in  accordance  with 
the  specification,  the  Yield  Ratio  and  Reduction  of 
Area  being  only  slightly  below  the  required  percent- 


ages. Ill  direction  "B"  the  Elongation,  Reduction  of 
Area,  and  the  character  of  the  fracture  showed  the 
steel  to  be  sadly  deficient  in  ductility;  whilst  in  direc- 
tion "0"  it  was  much  below  specification  in  every 
respect.  Systematic  testing  of  several  hundred  simi- 
lar forgings  of  smaller  .size,  however,  has  demon.strated 
that  tests  such  as  those  embodied  in  the  present  speci- 
fication cannot  be  obtained  in  direction  "C"  on  ac- 
count of  the  difficulty,  or  impossibility,  of  applying 
work  to  the  forging  in  the  endwise  direction. 

On  communicating  the  test  results  to  the  makers  of 
the  forging,  they  frankly  gave  all  information  as  to 
its  life  history  up  to  the  time  of  leaving  their  works. 
Their  analysis  of  the  steel  agreed  very  well  with- the 
figures  previously  given  ;  the  forging  was  made  from 
a  39-ineh  fluted  octagon  ingot  weighing  16  tons,  so 
that  the  reduction  on  working  would  be  in  the  neigli- 


PIG.  2. 

bourhood  of  2i/4  times,  reckoning  from  the  largest 
cross  section  of  the  ingot  to  the  largest  cross  section 
of  the  forging.  The  forgemasters  requested  that  two 
further  tests  in  "B"  direction  be  made,  and  the  de- 
sired test  pieces  having  been  machined,  the  tests  were 
carried  out  in  the  presence  of  their  representative. 
Results  of  these  re-tests  are  given  in  Table  II. 

TABLE  2. 
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Fracture 


Test  Pieces  B4. 
Test  Piece  B5. 


34720 


34670 


11.4 

80%  Crystalline 
9.5 


67600  12.5 
20%  Wood  v. 
68000  10.0 
5%  Woody,  95%  Crystalline 

It  was  realized  by  both  the  forgemasters  and  the 
purchasers  that  the  steel  was  in  a  condition  that  for- 
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bade  putting  it  into  service,  as  the  most  important 
component  of  an  internal  combustion  engine.  It  was 
therefore  decided  to  have  the  forging  oil-quenched  and 
tempered,  and  to  ascertain  what  improvement  could 
actually  be  effected  by  such  treatment.  The  blocks  of 
metal  which  had  been  removed  from  between  the  webs 
of  the  two  cranks  were  secured  as  nearly  as  possible  in 
their  original  positions  by  means  of  steel  straps  and 
bolts,  so  that  they  would  receive  precisely  the  same 
treatment  as  the  whole  forging.  After  the  oil-quench- 
ing and  tempering,  the  block  from  which  the  six  test 
pieces  Al,  A2,  B,  C,  B4  and  B5  had  been  machined 
was  liberated  from  the  shaft,  and  test  pieces  B7  and 
C2  were  cut  out  in  "B"  and  "C"  directions  respec- 
tively: also,  test  piece  BIjS.  was  machined  from  the 
block  removed  from  the  other  crank  of  the  shaft.  Re- 
sults are  set  out  in  Table  III,  from  which  it  will  be 
seen  that  the  material  has  been  greatly  improved  as 
regards  both  ductility  and  yield  ratio,  the  yield  stress 
being  now  over  43,800  lbs.  per  sq.  inch  in  every  direc- 
tion. In  order  to  demonstrate  clearly  the  effect  of 
the  oil  quenching  and  tempering,  the  tensile  tests  be- 
fore the  heat  treatment  are  collated  in  Table  IV. 


TABLE  3. 


Too  ^  w 

Test  Piece  B7.    43810    74100    25.5    43.1  Fibrous 


u  m 
*^  . 


o  %  Fracture. 


Do.  C2. 
Do.  Bl.S. 


45560  75000  20.0  31.0  Fibrous 
44170    79650    27.7    45.0  Fibrous 


TABLE  4. 


h  w 


to  . 

a  u 

m  «> 
.  ft 

l3 


1^ 


Fracture. 


Direction  "B." 

Before  Heat  Treatment: 

Test  Piece  B..    34180    70600  10.3  10.0  30%  Woody 

After  Heat  Treatment: 

Test  Piece  B7.    43810    74100  25.5  43.1  Fibrous 

10%Crys'ne 

Direction  "C." 

Before  Heat  Treatment. 

Test  Piece   C.     29210    58780  14.0  17.8  Crystalline 

After  Heat  Treatment: 

Test  Piece   C2.    45560    75000  20.0  31.0  Fibrou? 


THE  DOMINION  STEEL  PRODUCTS  COMPANY, 
LTD.,  BRANTFORD,  ONT. 

First  Heat  Poured  in  New  Foundry 

The  recently  completed  large  gray-iron  and  bronze 
foundry  of  the  Dominion  Steel  Products  Company  at 
Brantford,  Ont.,  witnessed  the  pouring  of  the  first  heat 
on  June  15th. 

The  foundry  equipment  includes  a  20-ton  air  furnace, 
a  72-inch  cupola  and  a  44-inch  cupola,  giving  an  ample 
supply  of  hot  metal  for  the  pouring  of  a  single  casting 
up  to  the  handling  capacity  of  the  foundry,  which  is 
thirty  tons. 

In  addition  to  the  gray-iron  foundry,  there  is,  on 
the  mezzanine  floor,  a  bronze  and  brass  furnace  of 
one  thousand  pounds  capacity. 

The  Company  has  on  its  books  a  number  of  orders 
for  castings  varying  in  weight  from  12  to  26  tons,  to- 
gether with  orders  for  the  numerous  and  different 
types  of  rolling  mill,  flour  and  rubber  working  rolls 
heavy  rolling  mill  equipment,  rubber  manufacturing 
machinery,  and  numerous  smaller  eastings. 

In  order  to  keep  its  foundry  supplied  with  patterns, 
the  Company  has  decided  to  build  a  new  brick  and 
steel  pattern  shop  90  feet  by  100  feet  in  dimension. 

The  foundry  was  originally  built  for  the  sole  purpose 
of  supplying  castings  for  the  Company's  own  machine 
shops  but  even  at  so  early  a  date  in  its  history,  the 
advisability  of  doubling  the  floor  space  is  being  con- 
sidered. Although  organized  only  so  recently  as  1916, 
Dominion  Steel  Products  has  one  of  the  most' complete- 
ly equipped  machine  shops  in  the  Dominion,  contain- 
ing somie  of  the  heaviest  and  most  modern  equipment 
in  Canada.  The  furnishing  of  a  high  grade  of 
chilled-iron  to  the  Canadian  market  is  the  Company's 
speciality. 

Lansdowne  Park,  containing  over  fifty  houses  is  a 
development  of  and  is  owned  by  this  Company.  In  addi- 
tion to  the  ground  space  occupied  by  its  Avorks,  and 
Landsdowne  Park,  the  Company  owns  an  additional 
26  acres,  to  be  used  for  future  development. 

The  Dominion  Steel  Products  Company's  operations 
are  carefully  described  in  an  illustrated  brochure  just 
published,  which  among  other  things,  shows  interest- 
ing photographs  of  gun-mountings  manufactured  at 
Brantford  for  the  United  States  Governnnent  during 
the  war.  Not  only  gun-mountings,  bixt  sights  also  were 
turned  out  by  this  Company,  and  these  parts  requiring 
great  precision  in  finishing  were  satisfactorily  pro- 
duced. The  Company  has  representatives  in  Australia, 
Brazil,  Cuba,  Central  and  South  America  and  in  South 
Africa. 


All  the  tensile  tests  reported  were  made  upon  test 
pieces  made  to  the  standard  size  "D"  of  the  (British) 
Engineering  Standards  Committee,  which  calls  for  a 
diameter  of  the  finished  test  piece  of  .798  inch  and  a 
gauge  length  of  3  inches. 

The  material  was  subjected  to  examination  under 
the  microscope  before  and  after  heat  treatment,  so 
that  the  refinement  of  the  coarse-grained  structure  of 
the  original  forging  might  be  observed. 

The  forging  machined  quite  satisfactorily  in  the 
slotter,  planer  and  lathe,  and  it  is  hoped  will  soon 
be  at  work  on  its  intended  service. 


SETTLEMENT  OF  MACHINISTS'  STRIKE  AT 
DOMINION  STEEL  PLANT 

After  a  strike  lasting  for  two  months  the  machinists 
at  the  Sydney  plant  of  the  Dominion  Iron  and  Steel 
Company  returned  to  work  on  the  terms  offered  by 
the  Company,  namely  a  wage  increase  of  11  per  cent 
and  a  ten  hour  day,  including  double  time  for  Sunday 
work  and  time  and  a  half  on  Saturdays.  The  demands 
of  the  machinists  were  chiefly  for  a  nine  hour  day. 
Under  the  new  arrangement  the  maximum  rate  will 
be  68  cents  per  hour. 


178 


IRON    AND    STEEL    OF  CANADA 


July,  1920. 


THE  USE  OF  STEEL  IN  DWELLING  HOUSE 
CONSTRUCTION 

Tlic  increased  cost  of  liuriher  in  Canada,  the  realiza- 
tion of  the  enormous  nature  of  the  annual  fire  loss,  and 
the  ^^rowiuf?  tendency  'to  use  fireproof  materials  in 
l)uiidin^  construction  are  notable  at  this  time.  A  novel 
departure  in  dwelling-house  construction  in  Britain  is 
of  interest  to  the  steel  industry  as  affording  enlarged 
scope  for  steel  products.  The  term  "Steel-frame  btiild- 
ing"  is  g'enerally  associated  with  largle  structures 
such  as  hotels,  public  buildings  and  office  blocks,  but 
it  was  not  to  be  expected  to  include  small  dwelling 
houses.  According  to  the  quarterly  Journal  of  the 
Steel  Structure  Section  of  British  Engineers'  Associa- 
tion, a  type  of  house  has  been  evolved  consisting  main- 
ly of  a  self-supporting  steel  frame  covered  with  re- 
inforoed  concrete,  the  nature  of  the  covering  being 
the  same  for  walls,  floors,  roof,  and  if  desired,  bed- 
room ceilings  also.  This  type  of  house  is  being  erected 
by  a  large  industrial  concern  in  the  north  of  England 
in  connection  with  a  garden  city  scheme  now  being 
carried  out  to  provide  housing  for  this  company's 
workpeople. 

The  steel  work  necessary  for  a  house  consists  of  a 
series  of  tranverse  frames  siet  at  regular  intervals  of 


Fig'.  1.    Erecting'  Fram«'nrork. 


about  four  feet,  each  frame  consisting  of  two  uprights 
one  floor  beam,  and  a  light  roof  truss.  This  spacing 
of  four  feet  was  found  to  be  the  most  economical,  in- 
as  much  as  it  gave  suitable  space  for  the  size  of  cot- 
tage windows  and  doors,  and  also  enabled  the  wall, 
floor  and  roof  construction  to  be  used  to  best  advant- 
age. 

Fig.  1  shows  the  steel  framework  for  a  pair  of  semi- 
detached cottages  with  parlor,  with  ribbing  for  re- 
taining the  concrete  covering  in  process  of  being 
placed  in  position. 

Fig.  2.  Shows  a  completed  house.  Houses  of  this 
description  can  be  built  with  or  without  cellars,  and  to 
suit  (!anadian  conditions  would  have  to  be  provid^ed 
with  concrete  cellar  walls,  the  use  of  bricks  in  what 
is  intended  to  be  a  monolithic  reinforced  concrete 
structure  not  being  admissable. 

The  design  of  the  house  was  worked  out  by  studj'ing 
the  house  plan,  the  steel  frame  and  the  architectural 
requirements  simultaneously,  and  such  a  procedure  is 
quite  essential  for  the  successful  application  of  steel 
framing  to  dwelling  houses.  The  steel  frame  is  much 
more  than  a  system  of  supports  for  the  other  ma- 
terials entering  into  the  construction  of  a  house.  It 


is  the  basis  of  the  whole  design,  and  the  treatment  of 
room  arrangement,  window  spacing  and  chimney  brick- 
work must  he  subordinated  to  the  standardized  dimen- 
sions of  the  steel  framing,  and  the  ordinary  conven- 
tions of  construction  of  brick  houses  must  be  forgot- 
ten. Simplicity  of  design  is  an  essential,  and  it  is 
evident  that  housifs  of  this  novel  type  of  construction 
will  not  lend  themselves  to  such  flexible  and  decora- 
tive treatment  as  brick  or  wooden  dwellings. 

In  order  to  obtain  simple  and  economical  connec- 
tions, rolled  steel  channels,  angels  and  flats  are  princi- 
pally used.  All  connections  used  on  the  site  are  bolts, 
and  very  little  shop  rivetting  is  necessary.  The  steel 
framing  has  been  found  in  practice  to  be  easily  and 
speedily  erected.  Each  piece  is  marked,  and  by  follow- 
owing  the  key-plan  no  special  plan  is  required  in  as- 
sembling the  houses.  The  erection  of  the  steel  frame 
enables  the  roof  tb  be  completed  at  the  outset  of  oper- 
ations, so  that  much  of  the  remaining  work  can  be 
carried  out  under  cover.  In  the  locality  where  this 
class  of  houses  has  been  (erected  the  steel  framework 
has  been  severely  tested  for  rigidity  at  all  stages  of 
construction  by  a  continuous  series  of  heavy  gales, 
and  the  finished  hoiises  are  stated  to  be  found  dry 
and  stable  under  the  worst  weather  conditions.  The 


Fig.  2.    Completed  D'weUing'. 


British  Ministry  of  Health  has  approved  this  type  of 
house  for  adoption  in  housing  schemes,  and  arrange- 
ments are  being  made  for  the  fabrication  of  material 
for  three  standard  types  of  houses,  which  agents  of  the 
manufacturers  are  xxndertaking  to  erect,  in  completed 
form,  throughout  Great  Britain. 

With  some  modifications  that  it  should  not  be  diffi- 
\'ult  to  design  housies  of  this  type  could  be  made  that 
would  suit  the  climatic  conditions  in  Canada.  The 
forgoing  account  is,  however,  more  particularly  given 
to  our  i-eaders  as  suggesting  that  the  use  of  steel  in 
building  construction  may  have  a  wider  application 
than  it  has  hitherto  been  conoeived  to  have. 


UNDERGROUND   LOADING   MACHINES   TO  BE 
MANUFACTURED  AT  PORT  ARTHUR,  ONT. 

The  Lake  Superior  Loader  Company,  Duluth,  Minn., 
are  having  some  "  shuveloders "  (underground  loading 
machines)  manufactured  by  the  Port  Arthur  Ship- 
building Co.  for  sale  in  Canada.  Later  on  they  may 
organize  a  Canadian  company  and  manufacture  this 
product  themselves,  but  of  this  there  is  no  certainty 
at  the  present  time. 
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W.  H.  McINTYRE  APPOINTED  GENERAL  MAN- 
AGER OF  OTTAWA  CAR  MANUFACTURING 
COMPANY,  LIMITED 

Mr.  "W.  H.  Mclntyre,  for  29  years  connected  Avith 
the  Ottawa  Electric  Company  and  the  Ottawa  Gas 
Company  has  resigned  the  position  of  Assistant  Gen- 
eral Superintendent  of  these  companies  to  become  the 
General  Manager  of  the  Ottawa  Car  Manufacturing 
Company. 

The  Ottawa  Car  Company  commenced  as  the  W. 
W.  Wylie  Carriage  Works  which  twenty-five  years 
ago  was  incorporated  as  a  joint  stock  company  by 
by  Thomas  Ahearn  and  Warren  Y.  Soper  and  others 
connected  with  the  street  railway  interests  in  Ottawa. 
The  works  of  the  Company  now  cover  a  large  block 
enclosed  by  Albert,  Slater,  Lyon  and  Bay  Streets,  to- 
gether with  a  large  machine  shop  on  the  south  side 


MB.  W.  K.  racINTYBE. 

of  Slater  Street,  where  also  a  modern  brass  foundry 
and  factory  has  just  been  completed. 

In  addition  to  the  manufacture  of  cars,  the  Com- 
pany during  the  war  made  a  fine  record  in  the  making 
of  gun  carriages  and  limbers,  and  such  military  trans- 
port equipment  as  ambulances  and  general  service 
wagons. 

The  new  foundry  is  equipped  to  pour  brass  castings 
in  brass  and  special  mixtures,  and  a  special  feature  of 
the  company's  business  is  the  making  of  acid  resisting 
parts  for  pulp  and  paper  mills. 

Another  department  of  the  Ottawa  business  is  a 
motor-garage,  equipped  to  accomodate  300  ears.  Re- 
pair work  is  facilitated  by  the  proximity  of  the  Com- 
pany's shops  under  one  management,  and  this  garage 


is  an  example  of  the  important  part  now  played  in 
the  metal-working  trades,  in  Canada  by  the  automo- 
bile and  motor-truck. 


The  New  Tounary  of  the  Ottawa  Car  Mfg-.  Co.,  ltd. 


CANADIAN    INDUSTRIES    EXHIBITION  IN 
LONDON 

Canadian  Steel  and  Metal- Working  Firms  Display- 
Products 

In  the  absence  of  Sir  George  Perley,  K.C.M.G.,  High 
Commissioner  for  Canada,  the  Canadian  Indutries  Ex- 
hibition was  opened  June  7th,  at  the  Agricultural  Hall, 
Islington,  by  Sir  George  McLean  Brown,  European 
manager  of  the  Canadian  Pacific  Railway.  The  exhibi- 
tion which  is  the  first  of  its  kind  to  be  held  in  this 
country,  is  representative  of  Canadian  industries.  A- 
mongst  the  lexhibition  of  iron,  steel,  and  engineering 
products  are  the  following: — 

Nova  Scotia  Steel  &  Coal  Company  Limited,  New 
Glasgow  N.S.  This  firm  exhibits  a  large  variety  of 
steel  products,  including  rails,  angles,  channels,  and 
bars  of  various  sizes.. 

The  Dominion  Iron  and  Steel  Company,  Limited, 
Sydney. — Various  sizes  of  iron  and  steel  sections,  in- 
cluding rails,  bars,  angles,  channels,  and  other  shapes. 
Annealed  and  galvanized  plain  wires,  wire  rods,  nails 
and  staples,  etc. 

The  Steel  Company  of  Canada,  Limited,  Montreal. 
• — Steel  products  of  various  sorts,  including  wire  rods, 
bar  iron  and  steel,  wire,  including  galvanized  wires; 
wire  nails  and  screws,  tubes,  bolts  and  nuts,  nails,  etc. 

The  Dominion  Steel  Products  Company,  Limited, 
Brantford,  Ont. — "Dominion"  all-steel  chucks,  made  of 
a  special  grade  of  crucible-steels  casting,  carefully 
annealed.  The  design  of  the  "Dominion"  chuck-body 
gives  broad  and  deep  T  slots,  which  provide  a  thicker 
section  between  the  face  of  the  chucks  and  the  bear- 
ing surface  of  the  T.  Other  exhibits  include  cut  gears, 
brass  and  bronze  eastings,  etc. 

Other  'exhibitors  include  the  Dominion  Machinery 
Company,  Limited,  Halifax,  makers  of  wood  working 
machinery ;  the  Machine  and  Stamping  Company, 
Toronto ;  Canadian  Bronze  Powder  Works,  Limited, 
Montreal,  and  Acadia  Gas  Engines,  Limited, 
Bridgewater.  The  Sheet  Metal  Products  Company  of 
Canada,  Limited,  exhibit  a  variety  of  galvanised 
japanned,  and  stamped  ware,  while  The  Whitman  & 
Barnes  Manufacturing  Company,  St.  Catherines,  Ont'., 
have  a  display  of  twist  drills,  reamers,  wrenches,  and 
other  tools. 
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The  Utilization  of  Titaniferous  Iron  Ore  in  New  Zealand 

By  J.  A.  HESKETT  (New  Plymouth,  N.Z.) 


N;-vv  Ztalaud  is  wholly  dependent  on  the  outside 
world  for  all  its  iron,  although  it  possesses  at  least 
two  well-defined  iron  ore  deposits. 

At  various  times  small  companies  have  sought  for 
short  periods  to  develop  these  deposits,  one  at  Para 
Para  la  limonite  (liFe^Oo-fSHjO),  also  found  as  lower 
hydrated  oxides],  and  the  Taranaki  iron-sand,  a  com- 
bined magnetite  and  ilmenite  (2FeO  +  2Fe.^0;  -f  FeO 
+Ti02).  The  former  is  of  massive  variety,  and  the  lat- 
ter granular  and  mixed  with  various  proportions  of 
fine  shell  and  siliceous  sand  well  water- worn.  This 
latter  deposit  forms  the  greater  portion  of  the  beach 
sands  of  the  west  coast  of  North  Island.  Its  fineness 
can  be  gauged  by  the  fact  that  a  sample  passed  entire- 
ly through  a  sieve  of  40  meshes  to  the  inch. 

The  ilmenite  cannot  be  detected  by  the  microscope 
as  it  can  in  the  titaniferous  ores  of  the  Adirondacks, 
nor  can  it  be  magnetically  separated.  To  all  appear- 
ances it  is  a  definite  double  oxide  of  iron  and  titanium 
and  not  a  mechanical  mixture  of  the  two,  as  in  the 
Adirondack  deposit  and  the  titaniferous  deposits  of 
the  Natashkwan  Province  of  Quebec,  where  a  very 
nearly  complete  .separation  can  be  made  by  magnetic 
separation. 

Analyses  of  the  two  New  Zealand  ores  are  given, 
one  from  tlie  published  result  of  the  Government  Lab- 
oratory analysis  of  Para  Para  ore,  and  the  latter  the 
standard  works  analysis  of  the  New  Zealand  Iron  Ore 
Smelting  and  Manufacturing  Co.  at  New  Plymouth. 

It  may  be  advisable  at  this  stage  to  advance  a  gen- 
erally aece]jted  theory  as  to  the  origin  of  the  deposits 
on  the  coasts  of  New  Zealand.  They  originated  from 
one  or  more  upheavals,  at  sea,  of  molten  oxides  which 
when  in  contact  with  the  water  immediately  granu- 
lated. It  is  a  known  fact  that  it  would  require  a  high 
temperature  and  an  abundant  supply  of  water  to  give 
such  fine  granulation  as  is  evidenced  in  this  unique 
deposit.  Both  in  this  case  would  be  forthcoming.  The 
fact  tliat  throughout  the  soils  of  the  interior  a  few 
grains  can  be  collected,  some  far  removed  from  the 
sea-front,  can  be  explained  by  their  having  been  wind- 
blown, like  the  shell-rock  deposits  which  abound  at 
various  parts.  This  theory  is  in  keeping  with  the 
author's  investigations. 

Analysis  of  Ore  Deposits. 


Para  Para 

(Taranaki) 

Per  Cent. 

Per  Cent. 

Iron-Sand 

Silica   

9.56 

2.20 

3.36 

3.31 

71.25 

44.36 

1.94 

33.91 

Manganous  oxide  

0.65 

0.64 

0.51 

2.16 

0.10 

2.83 

0.63 

9.31 

Phosphoric  anhydride  .  . 

0.35 

0.59 

0.10 

0.08 

undetermined 

*  A  paper  presented  at  the  Annual  Meeting,  May 
1920  of  the  Iron  &  Steel  Institute. 


Water  and  lo.ss  on  ignition   11.84 

Vanadic  acid   .  .  0.28 

Sulphuric  anhydride   0.21  0.05 

Iron    51.38  57.30 

Phosphorus    0.15  0.25 

Sulphur    0.08  0.02 


The  composition  of  the  iron-sand  will  vary  accord- 
ing to  the  locality,  no  two  samples  ever  being  identi- 
cal, although  at  various  points  of  the  coast,  where 
the  concentrating  action  of  the  heavy  sea  has  thrown 
up,  and  .so  concentrated,  the  blue-black  oxide,  the 
analysis  is  fairly  constant.  When,  with  calm  .seas, 
only  the  lighter  siliceous  material  is  wa.shed  up  and 
the  subsequent  winds  blow  with  force,  the  lighter  and 
darker  sands  are  soon  mixed  and  so  build  the  sand 
dunes  which  are  very  common  on  these  foreshores, 
leaving  the  deposit  very  patchy.  These  dunes  contain 
anything  from  20  to  40  per  cent  of  iron. 

The  deposits,  although  readily  accessible  at  various 
points,  are  by  no  means  inexhaustible  in  the  Euro- 
pean or  American  sense,  although  they  would  go  far 
to  supply  the  demands  of  New  Zealand.  There  is  no 
doubt  that  at  certain  points  of  the  coast  there  are 
places  where  the  concentration  is  everlastingly  throw- 
ing up  iron  oxide.  Whether  it  would  form  a  .suffi- 
cient source  of  supply  is  a  debatable  point. 

The  analysis  of  the  iron-sand  shows  it  to  be  very 
similar  in  composition  to  mill  scale;  practically  all  tho 
gangue  is  free,  excepting  a  little  white  silica,  which 
can  be  detected  under  the  microscope,  attached  to  the 
blue-black  oxide.  This  forms,  however,  only  a  small 
percentage  of  the  gangue.  The  author  has,  with  a 
hand-magnet,  concentrated  down  to  98.6  per  cent 
metallic  oxides.  It  is  suggested  that  it  is  the  high  fer- 
rous oxide  content  of  this  ore  that  gives  it  its  magnetic 
fjroperties,  and  unless  properly  taken  into  account  has 
the  detrimental  effect  of  retarding  reduction  in  the 
blast-furnace,  with  the  result  that  uncarburised  metal 
reaches  the  hearth  and  so  diffuses  amongst  the  metal. 
This  has  been  proved  over  and  over  again  in  all  the 
attempts  at  smelting  the  iron-sands.  It  is  often  stated 
that  the  iron  produced  from  iron-sand  is  sluggish  and 
cannot  be  tapped  from  the  furnace,  or  that  only  high 
carbon  steel  can  be  made  from  iron-sand,  and  that 
grey  iron  cannot  be  produced.  These  statements  are 
based  on  experiments  whereby  only  the  same  time  for 
reduction  of  a  soft  haematite  or  limonite  similar  to 
Para  Para  was  allowed  for  iron-sand.  This  has  been 
the  ruination  of  practically  all  attempts  to  utilise  tlie 
iron-sands  of  New  Zealand. 

The  author  accepts  the  theory  that,  usually  speak- 
ing, an  iron  ore  low  in  ferrous  oxide  and  high  in  fer- 
ric oxide  is  a  more  readily  reducible  ore  than  vice 
versa.  Hence  a  premium  is  paid  on  these  easily  re- 
ducible ores.  The  iron-sand  requires  a  greater  per- 
centage of  direct  reduction  than  is  common  on  the 
easier  reducing  ores.  The  detrimental  effect  is  shown 
by  the  following  equations : 

Fe„0,-|-3CO=2Fe+3CO,.  Thermal  value +426 

per  pound  of  carbon. 
The  above  is  known  as  indirect  reduction,  or  Grun- 
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er's  ideal  in  the  working  of  the  blast-fumace,  where 
the  CO  does  the  greater  portion  of  reduction. 

It  is  natural  to  expect  that  an  iron  ore  that  will  not 
yield  up  its  oxygen  to  CO  readily  and  depends  on 
fixed  carbon  for  reduction  must  give  rise  to  a  high 
COtCOa  ratio  in  the  escaping  gases  and  miss  the  more 
favourable  circumstances  for  indirect  reduction.  Know- 
ing the  difficulty  with  which  the  iron-sand  is  reduced, 
and  after  giving  due  consideration  to  the  circumstan- 
ces, the  author  conceived  the  idea  that  if  the  redvic- 
tion  were  made  largely  a  direct  one  it  would  be  more 
complete  and  the  gases  would  be  richer  in  CO,  thus 
attaining  the  desired  result. 

With  this  in  mind,  a  process  of  mixing  coking  coal 
and  fine  iron-sand  in  equal  proportions  and  coking, 
was  evolved.  The  resultant  coke  or  ferro-coke  con- 
tained 36  per  cent  metallic  iron  and  40  per  cent  car- 
bon, and  at  the  same  time  a  greater  portion  of  the  ox- 
ide was  reduced  to  a  metallic  state  in  the  eight  hours 
which  elapsed  in  the  coking  process.  This  ferro-coke 
was  charged  along  with  the  limestone  into  the  experi- 
mental furnace  (a  furnace  somewhat  resembling  a 
foundry  cupola,  8  feet  from  charging  door  to  tuyeres 
and  3  feet  in  diameter  served  with  four  tuyeres  with 
a  6-ounce  blast  pressure,  water-jacketed,  and  provided 
with  water-cooled  tuyeres). 

As  soon  as  the  ferro-coke  reached  the  tuyeres  (which 
was  about  an  hour  after  charging)  the  rise  in  tem- 
perature as  between  ordinary  coke  and  ferro-coke  was 
very  pronounced,  owing  to  a  small  proportion  of  the 
metallic  iron  in  the  ferro-coke  oxidising  and  thus  giv- 
ing an  exothermic  reaction.  This  small  amount  of 
oxidised  iron  was  deoxidised  in  the  descent  from 
tuyere  to  hearth. 

At  the  tuyeres  little  gLobules  of  metal  and  slag  could 
be  seen  sweating  out  of  the  ferro-coke  compound  and 
coalescing  to  form  big  beads  of  metal,  and  dropping  to 
the  bottom  to  collect,  ready  for  tapping.  Tliis  look- 
ed like  an  ideal  process,  giving  a  good  iron  under 
cold-blast  practice,  and  producing  10  tons  per  day 
of  very  close-grained  grey  iron  of  the  following  com- 
position : 

Per  Cent. 


Graphitic  carbon   2.82 

Combined  carbon   0.75 

Silicon    0.91 

Manganese    0.42 

Phosphorus   0..56 

Sulphur  -   0.04 

Titanium   0.28 


After  repeated  experiments  this  process  was,  how- 
ever, abandoned,  the  unexpected  trouble  being  due  to 
the  friable  nature  of  the  ferro-coke  at  incandescent  tem- 
perature, causing  a  mass  of  finely-divided  coke  to  be- 
come entrapped  in  slag  and  gradually  settle  in  and  con- 
tract the  working  area  of  the  hearth. 

The  technical  explanation  of  the  cause  of  the  disin- 
tegration at  high  temperature  was  the  formation  of 
amorphous  carbon  (plainly  visible  if  a  piece  of  ferro- 
coke  were  withdrawn  by  tongs  from  the  furnace 
through  the  tuyeres,  allowed  to  cool  and  broken),  simi- 
lar to  lamp-black,  and  to  the  carbon  deposition  in  an 
iron  ore  in  the  tops  or  any  ordinary  blast  furnace  under 
certain  conditions. 

What  the  result  of  hot-blast  instead  of  cold-blast  on 
the  "fines"  from  the  ferro-coke  would  have  been  is 
a  matter  of  conjecture  only.  The  method  of  reduc- 
tion (a  direct  one  evolved  in  the  coking  process)  was 


highly  satisfactory.  The  idea  of  keeping  as  close  to 
the  above  principle  of  reduction  as  possible,  yet  modi- 
fying it  to  obviate  the  disintegration  troubles,  led  to  a 
process  of  mixing  one  part  of  coal  with  three  parts  of 
sand,  and  as  this  mixture  was  a  little  short  of  binding 
properties,  and  also  as  plant  to  grind  the  two  mater- 
ials finer  was  not  available,  resource  was  had  to  a 
very  weak  solution  of  sodium  silicate  to  assist  bondage, 
briquetting  and  coking.  The  briquettes  were  charged 
in  the  experimental  furnace  of  cupola  design,  as  de- 
scribed, along  with  coke  and  limestone,  and  smelted. 
The  result  was  the  absence  of  any  "fines"  whatsoever 
and  free  running  slags;  but  the  iron  was  white,  mot- 
tled, and  low  in  silicon,  namely,  0.4  per  cent,  also 
more  carbon  was  used  per  ton  of  iron  produced  than 
in  the  previous  process,  and  the  daily  production  was 
a  little  less. 

Any  difference  in  the  quality  and  quantity  of  iron 
produced  from  the  combinations  of  these  different 
processes  in  the  same  furnace  and  under  the  same 
condition  was  due  to  the  preparatory  treatment  the 
compounds  received.  No.  1  compound  (one  of  coal 
to  one  of  sand  mixture)  was  coked  in  a  retort,  and  the 
time  taken  was  eight  hours,  which  was  sufficient  to 
reduce  the  bulk  of  the  iron  oxides  to  a  metallic  state, 
and,  in  a  greater  measure,  the  material  nearer  to  the 
edges  of  the  retort  than  that  at  the  middle  of  the 
charged  _  retort.  The  resulting  compound  is  simply 
finely  divided,  deoxidised,  semi-earburised  iron  mixed 
with  coke ;  and  in.  smelting  this  small  portion  of  iron 
content  it  decarburises  and  oxdises  at  the  tuyeres, 
giving  a  higher  temperature  in  the  hearth,  akin  to  hot- 
blast,  and  yielding  higher  silicon  iron,  which  accounts 
for  the  grey  fracture.  The  No.  2  compound  (three  of 
sand  to  one  of  coal)  had  no  doubt  sufficient  carbon 
to  deoxidise  the  ore,  but  the  short  space  of  time  in  ear- 
burising  this  compound,  namely,  thirty  minutes,  was 
not  sufficient  time  to  deoxidise  the  ore — in  fact,  this 
was  to  be  avoided,  as  the  compound  would  disintegrate 
unless  eintering  were  resorted  to.  Hence  this  com- 
pound was  charged  into  the  short  furnace,  and  such 
reduction  as  took  place  was  direct,  a  few  feet  above 
the  tuyeres,  with  a  lower  yield  of  iron  of  low  .silicon 
content  and  a  somewhat  higher  coke  consumption  (ap- 
proximately 27  cwt.  to  the  ton  of  iron).  The  better 
process  commercially  was  that  with  No.  1  compound  if 
disintegration  could  have  been  avoided. 

The  results  of  compounding  with  sand  and  coal  gave 
an  impetus  to  the  idea  of  eintering  the  iron-sand,  and 
as  the  reduction  in  smelting  would  be  indirect  the  fur- 
nace height  was  raised  to  51  feet  and  charging  effect- 
ed by  an  inclined  skip-away.  The  einter  was  broken 
■down  to  1-inch  mesh  and  charged  as  usual  with  ore 
and  coke  practice.  The  iron  produced  was  steely  un- 
carburised  iron  with  a  scouring  slag,  clearly  proving 
the  results  of  the  two  previous  methods  to  be  consist"^ 
ent.  The  idea  of  eintering  this  refractory  magnetite 
and  ilmenite  was  thereupon  abandoned. 

A  stage  had  been  reached  where  the  indifferent 
quality  of  iron  produced  by  cold-blast  practice  on  the 
compounds,  as  described,  necessitated  expert  advice  to 
warrant  the  expenditure  which  was  anticipated  as  re- 
quired to  bring  the  process  to  perfection.  Mr.  Aubel, 
a  metallurgical  engineer,  then  engaged  in  Australia^ 
was  invited  to  visit,  report,  and  advise,  and  on  his  re- 
ciommendation  a  hot  stove  was  installed  and  the  height 
of  the  existing  furnace  increased. 

Eventually  the  U-pipe  hot-blast  was  installed,  and 
the  process  was  brought  more  in  keeping  with  ore  re- 
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diietion  in  modern  practice,  relying  upon  a  greater 
percentage  of  indirect  reduction  yet  itivolving  a  direct 
one  if  required,  when  a  mixture  of  eight  parts  of 
sand  to  one  part  of  coal  was  used. 

The  furnace  used  was  45  feet  high,  with  a  vertical 
height  of  8-feet  bosh ;  a  4-foot  diameter  hearth  ;  bosh 
angle  70  deg.,  and  a  hell  and  hopper,  hand  operated. 
The  blast  (with  a  pressure  of  20  ounces)  was  raised  to 
1000  deg.  v.,  and  the  bosh  was  water-sjjray  cooled, 
and  both  tuyeres  and  coolers  were  water-cooled. 

The  binding  power  of  the  coal  in  an  eight  of  sand 
to  one  of  coal  mixture  was  raised  by  fine  grinding  the 
sand  and  coal  together  to  an  impalpable  powder  in  a 
Fuller-Lehigh  mill.  It  was  then  hriquetted  in  an  ovoid 
briquette  machine  and  carbonised.  The  resultant 
briquette  contained  50  per  cent  of  iron. 

The  furnace  was  blown  in  on  this  trial,  and  the 
first  tap  (about  1  ton)  was  an  8  per  cent  silicon  iron 
(ferro-silieon) .  As  this  burden  was  only  15  feet  above 
the  tuyeres  it  showed  that  the  direct  portion  of  reduc- 
tion was  satisfactorily  doing  its  work.  The  second 
tap  (3  tons)  was  2.5  per  cent  silicon,  and  it  subse- 
quently averaged  1.6  per  cent  silicon  until  the  blow 
out.  The  coke  consumption  was  very  high,  averaging 
35  ewt.  per  ton  of  pig  produced  in  the  early  stages, 
which  later  increased  to  excessive  amounts  in  the  form 
of  blank  chai'ges  to  surmount  obstructions  in  the 
hearth  j\ist  below  tuyeres.  These  obstructions  even- 
tually proved  to  be  titaniferous  accretions  which  were 
accumulating  and  gradually  raising  the  bottom  until 
it  reached  high  enough  to  prevent  tapping.  Instead 
of  mitigating  the  titanium  deposits,  forcing  the  heat 
had  the  contrary  effect,  and  contributed  in  no  small 
measure  to  the  closure  to  this  trial  nnich  earlier  than 
it  would  otherwise  have  been. 

The  amount  of  pig  iron  produced  was  50  tons  (aver- 
aging 5  tons  per  day).  The  following  is  an  average 
analysis  of  the  iron  produced : 

Analysis  of  Iron 
Per  Cent. 

Graphitic  carbon    2.89 

Combined  carbon    0.70 

Silicon   1.60 

Manganese    0.45 

Sulphur    0.06 

Phosphorus   0.51 

Titanium    0.63 

Av'ge  Slag  Analysis. 
Per  Cent. 

SiO,    30.7 

ALO,    17.6 

MnO    0.5 

FeO    1.0 

CaO    31.2 

MgO   4.1 

K,0  I   

Na.,0|   2.6 

TiO.,    10.2 

S   1.2 

V  undetermined 

The  slags  were  very  fluid,  and  no  trouble  was  ex- 
perienced in  handling  them.  The  titanic  acid  content 
would  lead  one  to  believe  that  it  had  lowered  the 
fusion  point  as  well  as  the  viscosity  of  the  .slag.  At 
times  the  titanic  acid  content  was  brought  up  to  20 
per  cent  in  an  experiment  on  subsequent  trials,  and 
the  fluidity  was  in  no  way  impaired,  so  the  theory'  of 


viscid  .slags  due  to  abnormally  high  titanic  acid  con- 
tent might  very  easily  be  disproved. 

The  accretion  which  built  up  in  the  hearth  was  of 
a  greyish  colour  and  filled  the  spaces  between  the 
coke  in  the  hearth,  leaving  a  solid  mixture  of  coke 
and  ferro-titanium  with  cinder  entrapped.  The  ferro- 
titanium  was  magnetic,  and  when  stnack  with  a  ham- 
mer .showed  the  well-defined  metallic  appearance.  The 
stony  fracture  was  cau.sed  by  the  non-metallic  cinder 
being  incorporated  in  and  around  the  metallic  por- 
tion. 

The  analysis  of  the  combined  cinder  and  metallic 
ferro-titanium  was  as  follows: 

Per  Cent. 

Fe   46.5 

Ti    16.5 

FeO    0.4 

MnO   0.2 

SiO   11.6 

Al^O,    6.1 

CaO    11.1 

NgO   1.6 

TiO,    3.8 

S  undetermined 

P   undetermined 

V   undetermined 

Alkalies   undetermined 


97.8 

Aiu)ther  sample  was  crushed  very  fine  (as  fine  as 
the  metallic  })ortion  would  allow),  and  .separated  over 
and  over  again  b.y  a  hand-magnet  under  water  into 
metallic  and  non-nictallic  particles  with  the  follow- 
ing results : 

Magnetic 
Per  Cent. 

Fe   66.5 

Ti    26.1 

Si    3.7 

S   0.1 

P    0.4 

Mn    0.5 

C   2.1 

V   0.5 

Non-Magnetic. 
Per  Cent. 

SiO.    17.9 

ALO,   20.1 

TiO.,    39.3 

CaO  .    12.5 

MgO    6.1 

S   0.8 

Alkalies   undetermined 

V  

MnO  

FeO   

An  interesting  sidelight  on  this  titaniferous  depo- 
sition was  thrown  on  examining  a  sample  of  the  slag 
which  flowed  through  the  tap-hole  after  casting  iron. 
This  slag,  which  was  allowed  to  settle  in  a  sand-well 
arranged  for  it,  showed  when  cooled  a  clear  line  of 
demarcation  between  a  top  and  bottom  layer  of  dif- 
ferent coloured  .slags,  and  on  examination  showed 
metallic  material  settled  at  the  bottom  and  intimately 
mixed  with  cinder. 

The  analysis  of  the  top  and  bottom  layers  were  a.s 
follows : 
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Top. 
Per  Cent. 

SiO,     ..  33.3 

AI2O3   15.6 

MnO   0.5 

TiO,  .  .    9.9 

CaO    34.6 

MgO   2.1 

FeO    0.2 

S    1.4 

Alkalies   2.1 

V  nndetermined 


99.7 

Bottom. 
Per  Cent. 

SiO.,    26.1 

ALO,.   21.4 

MnO  undetermined 

TiO  .  .   13.7 

CaO    23.5 

MgO    0.9 

PeO    0.2 

S   1.3 

Alkalies  .   undetermined 

V  

Fe   11.3 


98.9 

The  top  layer  wa.s  of  a  .sky-bluish  tint,  with  a  stony 
i    fracture,  crystalline  at  the  heart,  and  with  a  some- 
what vitreous  appearance  at  the  edge.    After  weather- 
ing it  showed  no  sign  of  rust. 

Under  the  microscope  the  same  portion  showed  a 
massive  formation  with  here  and  there  a  few  crystal- 
line formations,  but  no  sign  of  metallic  particles. 

The  bottom  layer  had  a  dark  bluish  tint,  with  a 
metallic  material  spangled  throughout.  It  was  dense 
on  the  bottom  of  layer,  but  less  so  as  a  line  of  de- 
marcation was  reached.  Here  and  there  in  this  metal- 
lic portion  a  coppery-coloured  deposit  was  perceptible. 
I  The  bottom  layer  had  a  higher  specific  gravity  than 
j  the  top  layer,  viz.  3.8  to  3.2,  and  this  sample  if  al- 
lowed to  weather  showed  a  rust  formation  on  the  bot- 
tom layer,  the  top  remaining  unaltered. 

Under  the  microscope  this  bottom  layer  showed  a 
matted  mixture  of  metallic  material  and  crystalline 
slag  of  quartz-like  appearance  with  a  violet  tint.  The 
metallic  portion  was  partially  globular  and  of  graphitic 
appearance,  interwoven  with  slag. 

The  iron  thus  entrapped  in  this  slag  was  a  direct 
loss,  and  to  see  whether  it  was  at  all  fusible  the  top 
and  bottom  layers  were  melted  in  a  small  clay  assay 
crucible  (about  2  inches  diameter).  The  top  layer 
melted  rapidly  and  was  fluid  at  approximately  2600 
>  deg.,  but  the  bottom  layer  became  pasty  only  at  3000 
deg.  P.,  never  flowed  at  all,  and  came  out  of  the  cru- 
cible like  a  ball  of  dough.  This  ball  was  hammered 
with  a  wooden  mallet,  and  flatened  out  like  a  piece 
I  of  iron  to  about  ^4  inch  thick  and  6  inches  in  diameter. 
It  required  a  sharp  blow  to  break  it. 

On  another  occasion  a  tap  of  slag  was  allowed  to 
settle  in  the  slag  ladle,  and  as  a  little  iron  had  come 

i  over  (about  50  lb.),  this  showed  a  conical-shaped  but- 
ton lof  iron  and  then  a  layer  of  ferro-titanium  in  a 

ii  matrix  of  slag.    This  material  when  tested  withstood 
fusion  at  3000  deg.  F. 
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From  the  foregoing  results  the  idea  was  conceived 
that  it  would  be  possible,  by  tapping  at  short  inter- 
vals, to  tap  both  slag  and  iron  through  the  tap-hole, 
the  assumption  being  that  the  material  in  the  hearth, 
just  lon  tapping  time,  was  as  shown  in  Fig.  1. 

The  iron  in  the  hearth  was  assumed  to  be  about  a 
12-inch  layer,  titaniferous  material  2  inches  and  slag 
2  feet.  Naturally  as  the  iron  flowed  out  of  the  tap- 
hole  the  titaniferous  material  would  follow  and  be 
flushed  with  the  slag  following  as  long  as  there  was 
plenty  of  such  slag. 

The  above  diagram  shows  a  sandwiched  material  of 
pasty  character,  which  will  not  flow  from  the  furnace 
unless  it  is  flushed  as  an  inert  material  in  a  fluid  slag. 

This  method  of  flushing  was  adopted  at  a  later  trial 
after  the  hearth  had  built  up  2  feet  above  the  original 
tap-hole,  and  the  furnace  was  tapped  regularly  every 
two  hours  and  finally  the  hearth  was  reduced  at  tap- 
hole  side  to  the  original  tap-hole,  but  the  back  side 
of  the  hearth  was  built  up  as  shown  in  Fig.  2. 

It  might  be  imagined  possible  to  tap  on  either  side 
of  furnace  alternately  and  thus  keep  both  sides  clear, 
but  this  was  never  tried. 

From  the  above  experience  the  author  estimated 
that  approximately  85  per  cent  of  the  TiO.  content  of 
the  iron  ore  was  accounted  for  as  a  constituent  in  solu- 
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Fio.  I.  Fig.  2. 


tion  in  the  slag.  The  balance,  viz.  15  per  cent.,  was 
made  up  of  approximately  5  per  cent  of  a  high  TiO^, 
cinder  and  10  per  cent  of  ferro-titanium. 

The  explanation  of  the  above  figures  is  that  the 
TiO,  content  of  the  ore  is  approximately  10  per  cent, 
and  the  balance  of  the  gangue  will  total  approximately 
10  per  cent.  If  no  other  slag-making  material  were 
added  to  furnace  burden  and  the  ash  of  coke  be  as- 
sumed to  be  nil,  a  very  refractory  slag  would  result 
almost  infusible  and  containing  approximately  50  per 
cent  TiO.^.  The  author's  contention  is  that  the  gangue 
in  the  ore  on  the  iron  being  liberated  in  the  bosh  of 
the  furnace  is  composed  of  approximately  50  per  cent 
TiO,,  11  per  cent  SiO,,  16  per  cent  AI2O.,,  10  per 
cent  CaO,  and  13  per  cent  MgO.  This  would  form  an 
infusible  slag  in  blast-furnace  practice,  and  this  re- 
fractory cinder,  unless  it  coalesced  with  the  CaO  from 
the  limestone  of  the  burden  during  descent  to  hearth, 
will  reach  the  hearth,  where  it  is  doubtful  whether  the 
bath  of  slag  will  absorb  it  totally,  as  being  of  higher 
specific  gravity  it  will  sink  to  iron  level  of  the  molten 
material  in  the  hearth.  The  amount  that  will  come 
to  the  hearth  uneombined  with  CaO  during  descent 
is  problematical. 

Again,  if  it  came  unmixed  with  lime  in  proper  pro- 
portions, how  much  of  the  high  TiO,  cinder  would 
combine  with  the  molten  bath  of  slag  in  the  hearth  in 
passing  from  the  top  of  the  bath  to  the  bottom  is  con- 
jectural; but  there  is  one  point  certain,  and  that  is, 
that  when  the  iron  and  slag  are  tapped  and  the  fur- 
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naee  licartli  is  "dry,"  tlio  chajices  of  tlie  high  TiOo 
cinder  reaching  the  hearth  are  great,  and  although  the 
amount  may  be  small,  say  0.1  per  cent,  this  amount 
will  only  require  time  before  it  produces  a  crisis. 

The  following  ajialysi.s  of  a  sample  of  cinder  from 
tlu'  hearth  corroborates  the  foregoing: 

Per  Cent. 

TiO,    52.1 

SiO.,    9.5 

ALO,    15.6 

CaO    13.3 

MgO   7.3 

S   1.1 

This  sample  when  heated  in  a  clay  crucible  to  3000 
deg.  F.  was  mushy,  but  when  ground  and  intimately 
mixed  with  limestone  in  proper  proportions  and  heat- 
ed to  the  same  temperature  was  very  fluid. 

This  sample^  was  almost  free  of  metallic  material 
and  was  hard  and  brittle,  with  a  dark  grey  stony  frac- 
ture, and  was  taken  from  between  two  pieces  of  coke 
which  had  become  entrapped.  It  is  worthy  of  note 
that  although  the  accretions  are  high  in  TiOj,  no  two 
samples  would  give  identical  chemical  results  and 
would  vary  from  between  40  and  50  per  cent.,  due 
no  doubt  to  the  amount  of  slag  the  high  TiOj  cinder 
generally  takes  up  in  transit  to  hearth  from  the  ash 
of  the  coke.  This,  by  the  way,  was  very  low,  approxi- 
mately 1  per  cent.  The  mushy  TiO.,  cinder  generally 
had  entrapped  metallic  titaniferous  material  and  at 
times  graphitic  iron  almost  free  from  titanium,  al- 
though this  varied  considerably. 

The  author  now  assumes  that  if  the  high  titanifer- 
ous ore  were  composed  of  sufficient  gangue  to  make  a 
self-fluxing  burden  the  hearth  troubles  would  be  at 
an  end.  In  the  case  of  iron-sand  the  lime  could  be 
intimately  mixed  and  either  cintered  or  briquetted  to 
give  a  self-fluxing  ore.  Under  these  conditions  the 
gangue,  once  free  from  the  iron,  could  journey  to  the 
hearth  as  a  very  fluid  slag,  with  no  chance  of  deposit- 
ing TiOo,  as  the  TiOj  in  solution  will  not  precipitate 
out.  This  process  is  the  subject  of  patent,  and  it  will 
be  interesting  to  watch  the  result  of  a  trial  which  is 
aboiit  to  be  undertaken. 

Any  metallic  material,  such  as  ferro-titanium  com- 
pounds, would  no  doubt  result  from  what  took  place 
before  the  tuyeres,  where  the  high  temperature  is  suf- 
ficient to  reduce  by  direct  reduction  a  portion  of  the 
TiOg  and  to  alloy  with  iron  and  carbon.  This  alloy 
will  no  doubt  be  absorbed  in  the  bath  of  iron  up  to 
saturation  point,  and  any  excess,  if  not  flushed  away 
in  slag,  might  be  readily  absorbed  by  iron  intermit- 
tently charged  from  a  burden  of  non-titaniferous  ore. 

The  author  is  convinced  that  TiO,  will  form  up  to 
20  per  cent  of  a  slag,  as  proved  in  practice,  and  that 
this  slag  is  as  fusible  as  any  blast-furnace  slag. 

He  has  watched  the  slag  flow  from  the  cinder  notch 
and  observed  scintillations  of  what  he  imagined  was 
iron,  oxidising.  On  investigating  he  found  practic- 
ally no  FeO  in  the  slags,  or  not  enough  to  lead  to  the 
large  amount  of  scintillation  which  takes  place,  hence 
he  believes  it  to  be  due  to  metallic  titanium  in  sus- 
pension in  slag,  and  oxidising. 

There  is  no  doubt  that  the  flushing  of  both  slag 
and  iron  through  the  ta])-hole  at  short  intervals  will 
overcome  the  titaniferous  accretions,  but  this  method 
is  uneconomical  on  the  score  of  the  loss  of  iron  in- 
volved. It  is  quite  possible  that  the  alloy  (ferro-tit- 
anium, which  is  very  easily  reclaimed,  especially  where 
granulation  is  resorted  to)   could  be  used  in  steel 


manufacture  as  additions,  when  required,  and  if  tli' 
carbon  content  be  not  too  high.  This  would  make  tlii 
method  a  commercial  as  well  as  .scientific  success. 
Even  where  granulation  was  not  resorted  to,  the  flush- 
ed slag  could  be  crushed  and  the  magnetic  portion  re- 
covered by  pa.ssing  the  crushed  material  over  a  mag- 
netic separator.  Under  the  circumstances  a  very  sat- 
isfactory method  would  be  to  mix  an  ore  of  non- 
titaniferous  content  in  proportions  best  adapted  to 
absorb  the  precipitated  titanium-bearing  alloy.  The 
amount  of  absorption  would  vary  according  to  the 
hearth  temperature.  Practice  seems  to  give  0.6  per 
cent  of  Ti  as  an  average  i)oint  at  which  absorptian 
ceases. 

If  his  contention  as  to  the  amount  of  TiO.  in  solu- 
tion in  slag  as  against  the  metallic  Ti  produced  be  cor- 
rect, 50  per  cent  of  a  non-titaniferous  ore  and  50  per 
cent  of  titaniferous  ore  of  approximately  10  per  cent 
TiO.  content,  mixed,  will  make  a  good  and  successful 
mixture  to  handle  the  accom[)anying  titanium. 

This  theory  has  verified  itself  in  practice  at  Port 
Henry,  U.S.A.,  where  Mr.  Bachman  reports  satisfac- 
tory re.sults  from  mixing  non-titaniferous  and  titani- 
ferous ores. 

Whether  the  practice  of  mixing  the  two  ores  is  a 
benefit  to  foundry  practice  or  not  remains  to  be  see^. 
The  author's  experience  is  that  the  pig  iron  produced 
from  titaniferous  ore  will  not  grain  out  like  other  iron 
of  similar  analysis.  It  has  a  ready  tendency  to  chill 
even  in  ordinary  sand  ca-sting,  with  silicon  2.5  per 
cent  and  sulphur  0.04  per  cent.  This  chill  is  only 
to  a  depth  of  l-32nd  of  an  inch  on  the  above  analy- 
sis. The  iron  is  exceptionally  strong  and  tough,  easily 
standing  25  per  cent  greater  breaking  strain  and  de- 
flection, as  shown  on  a  standard  testing  machine. 
Castings  made  from  this  iron  have  a  wonderful  finish, 
surpassed  by  no  other  iron  used  in  the  author's  foun- 
dry experience.  Where  extreme  softness  is  required  in 
thin  castings  there  are  founders  who  object  to  this 
iron.  Personally,  he  believes  it  to  be  more  adapted 
to  steel  production  than  everyday  foundry  work.  For 
steel  it  is  eminently  suitable,  and  steel  which  has  been 
produced  from  this  iron  has  exceptional  strength,  duc- 
tility, and  malleability. 


FIRE  DAMAGES  MARITIME  BRIDGE  COMPANY'S 
PLANT  AT  NE'W  GLASGOW. 

A  fire  on  July  7th  gutted  the  main  workshop  of  the 
Maritime  Bridge  Company  at  New  Glasgow,  but  the 
poAverhouse,  offices  and  companies'  shop  were  saved. 
About  two  hundred  men  will  be  temporarily  thrown 
out  of  work,  although  the  plant  has  recently  been  un- 
able to  work  at  full  capacity  owing  to  inability  to  ob- 
tain deliveries  of  steel.  Maritime  Bridge  Co.  is  a  sub- 
sidiaiy  of  the  Dominion  Bridge  Company,  and  the  fire 
occurred  the  day  previous  to  the  annual  directors' 
meeting.  Maritime  Bridge  has  always  been  able  to 
obtain  a  comfortable  supply  of  local  orders,  New 
Glasgaw  b?ing  the  most  important  centre  of  steel  con- 
struction work  in  Nova  Scotia,  and  it  is  to  be  expected 
that  plans  for  re-building  will  be  shortly  annouiu'ed. 
Mr.  R.  B.  Stewart  is  the  Resident  Manager. 


SCOTIA  STEEL  WORKERS  OBTAIN  TEN  PER 
CENT  WAGE  INCREASE 

Pursuant  to  the  reconiineiulation  of  a  Conciliation 
Board  the  steelworkers  at  the  Sydney  Mines  Plant  have 
received  a  ten  per  cent  increase  in  wages. 
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The  Iron  Ore  Occurrences  in  Alberta 

(From  the  First  Annual  Report  of  the  Mines  Branch 
on  the  Mineral  resources  of  Alberta.) 
(By  PROF.  JOHN  A.  ALLAN) 

The  object  of  this  report  was  to  determine  the  pos-  north  of  Brooks  was  made  by  F.  G.  Wait  of  the  Mines 

sible  occurrences  of  iron  ore  in  Alberta  which  might  Branch,*  "A   light,  clove    brown,  compact,  massive 

b8  mmed  economically  and  manufactured  within  the  ironstone."    It  yielded  on  analysis- 

province  where  there  is  an  ample  supply  of  coal  and  Metallic  iron                      '                     57  2'> 

natural   gas  for  fuel.     Another   object   was  to   in-  Insoluble  mineral  matter  '. "  "      7  36 

vestigate  various  newspaper  and  individual  report/s  Titanic  dioxide      .  None 
regarding  the  occurrences  of  'extensive  deposits  of  iron 

ore  which  were  awaiting  development  in  this  province  Another  sample  of  clay  ironstone  was  analysised  by 

In  making  this  investigation  all  obtainable  inform-  C^-.  "^ait  "from  a  short  distance  east  of  Bellevue,  on 

ation  was  procured  from  publications  issued  by  the  ^  *^  ^^^'^      ^^^''^  Crows  Nest  Pass  railway." 

Geological  Survey,  the  Mines  Branch  and  the  British  "A  brownish-grey,  reddish-brown  v^eathering,  eom- 

Columbia  Bureau  of  Mines;  geologists  and  mining  en-  pact,  massive  ironstone,  with  which  i'^  associated  a 

gineers  who  were  acquainted  with  specific  regions  were  small  quantiy  of  limonite." 

consulted  in  person  or  by  correspondence ;  the  more  ae-  "It  was  found  to  contain : 

eessible  localities  were  visited,  the  geological  structures  Metallic  iron   36.16 

examined  and  average  samples  taken  for  analysis.  Insoluble  mineral  matter   12.20 

All  availabl'8  information  from  other  sources  was  Titanium  dioxide   None." 

carefully  considered,  such  as  from  interested  Individ-  a  w,^„               +  +•            i    •      e       t  .    i     t  t. 

uals,  newspaper  items,  and  reports  written  for  com-  ^  more  representative  sample  is  referred  to  by  J^B 

panies  or  interested  parties.                             -  l^^'V  c  ?  '^^'^''"P^]^^  of        ironstone  on  the  Red 

Iron  occurs  in  Alberta  in  several  forms,  and  at  many  ZT'  f  .1,  V  ^"'"^1  ^  '  I  ?Vhe 
localities,  but  up  to  the  present  time,  no  deposits  have  l'"^'  A"^  w"""  f  S'li  ""'^^^  ^  on  Red  Deer 
been  found  of  such  size  and  quality  as  to  warrant  de-  ^^^'^i  ^""f  qnanUty  of  clay 
velopment.  There  are,  ho^^^ever,  very  large  unpros-  '''^'ff^^  scattered  ov3r  the  face  of  the  clay  and 
pected  areas  north  of  Alberta  and  Saskatchewan  in  «ff«to^e  banks  and  o^er  the  surface  of  the  ahivial 
which  iron  ores  of  commercial  value  may  yet  be  dis-  ^l""^'^  Y^-^'^'  s  retch  between  them  and  the  nver.  Sam- 
covered.  Since  Alberta  has  an  unlimited  supply  of  l^^'  °^  ironstone  similar  to  that^  whic.i  is  here  .seen, 
coal,  the  presence  of  iron  ore  of  even  moderate  grade,  ^^^^  ^""f  analyzed  by  Mr.  Hoffmann  and  found  to 
if  in  sufficient  quantity  to  be  mined  economically,  f^^*^^"  22  to  34.90  per  cent,  of  metallic  iron, 
would  prove  to  be  an  important  asset  with  the  growth  however,  m  the  rocks  m  very  irregular  len- 
and  development  of  the  industrial  market  in  the  west-  and  nodules,  so  that  after  what  is  lying 
ern  prairie  provinces.  Even  if  commercial  deposits  [^"/^e  surface  had  been  collected,  the  work  of  digging 
of  iron  ore  were  found' in  leastern  British  Columbia  f^^ni  the  banks  would  give  irregular  tincertam  re- 
these  would  prove  valuable  to  this  province.  suits. 

Types  of  Occurrences.  Clay  ironstone  nodules  also  occur  along  the  Peace 

1.  Ironstone  nodules   in  bands   or  as   scattered  River  in  corresponding  formations  and  the  occurrence 

nodules.  is  described  by  R.  G.  McConnell.***    Clay  ironstone  in 

2.  Ferruginous  shales.  nodules  and  thin  beds,  is  of  universal  occurence  in  the 

3.  "Iron  formation"  (hematite)  in  pre-Cambrian  Cretaceous  shades  of  the  region,  btit  is  especially  abun- 

areas  north  of  Lake  Athabaska.  dant  in  some  of  the  otiterops  of  the  Fort  St.  John 

4.  Limonite  and  bog  iron  spring  deposits  of  local  shales  on  Peace  River,  between  Battle  River  and  the 

distribution.  mouth  of  Smoky  River.    The  ironstone  here,  owing 

5.  Magnetite  shales.           •  to  the  rapid  erosion  of  the  soft  shales  has  been  silted 

6.  Sheep  River  deposits.  out,  and  in  many  places  forms  thick  acumulations  at 

7.  Hematite  deposits  in  eastern  British  Columbia,  the  foot  of  the  cliffs,  lining  the  valley,  some  of  which 

Ironstone  Nodules.  which  may  prove  to  be  of  economic  value.   The  Pelican 

Ironstone  and  clay  nodules  saturated  with  iron  are  sandstone  on  the  Athabaska  is  tisually  capped  with  a 

are  widely  distributed,  and  are  abundant  in  the  fresh-  bed  of  hematiferous  sandstone  varying  in  thickness 

water  and  brackish-water  sandstones  of  upper  Cre-  from  a  few  inches  to  four  or  five  feet.    A  specimen 

taceous  age  throughout  the  province.    These  forma-  of  this  rock  was  examined  in  the  laboratory  of  the 

tions  are  exposed  along  the  Red  Deer,  Battle,  South  Geological  Survey,  and  found  to  contain  12.4  per  cent, 

Saskatchewan,  Belly  and  Bow  Rivers.   At  many  points,  of  metallic  iron." 

especially  along  the  Red  Deer  River,  an  accumulation  Along  the  Athabaska  valley  below  Fort  McMnrray, 

of  the  ironstone  nodules  has  resulted  from  the  dism-  j^jj^  ^^^^  ^^^^  occurrence  of  iron  ore  float,  but  this  de- 
tegration  and  weathering  of  the  soft  Edmonton  and 

Belly  River  sandstones.  In  the  vicinity  of  Drumheller   

and  also  in  the  vicinity  of  Sand  Creek  north  of  Brooks 

such  accumulations  can  be  seen.    In  no  locality  are  *Wait,  F.  G.,  Mines  Branch,  Can.,  No.  59,  1909,  p.  69 

these  deposits  of  economic  importance.  **Tyrell,  J.  B.,  Geol.  Surv.,  Can.,  Ann.  Kept..,  1886 

Specimens  of  these  ironstone  nodules  can  be  obtain-  j^gQ^  -g 
ed  which  are  high  in  metallic  iron,  but  the  quantity 

of  such  material  is  decidedly  limited.  The  following  ***McConnell,  R.  G.,  Geol.  Surv.,  Can.,  Ann.  Rpt. 

analysis  of  clay  ironstone  from  the  river,  20  miles  1890-91,  Vol.  V.,  p.  63  D. 
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posit  Jiad  no  commercial  value,*  "During  the  course 
of  the  season's  work,  fraf?ments  of  iron  ore  float— up 
to  15  pounds  in  weight— were  found  at  a  number  of 
points  to  Steepbank  and  Moose  Rivers.  At  a  point  on 
Steepbank  River  4.9  miles  from  the  mouth,  two  small 
excavations,  40  feet  apart,  were  made  in  the  northeast 
bank.  In  each  instance  a  thin  capping  of  bituminous 
sand  overlies  a  compact  bed,  one  to  two  feet  in  thick- 
ness, and  made  up  of  fragments  of  siderite  up  to  20 
pounds  in  weight.  These  fragments  are  not  water- 
worn  nor  pitted  as  would  be  the  case  with  float  that 
had  been  carried  any  distance.  A  bed  of  clay,  one 
to  four  feet  in  thickness,  underlies  the  iron  ore,  and 
itself  rests  upon  well  bedded  Devonian  limestones." 

"A  representative  sample  of  the  iron  ore  analysed 
by  Mr.  H.  A.  Leverin  gave:  Iron,  35  per  cent;  insolu- 
ble, 18  per  cent." 

Ferruginous  Shales 

Another  occurrence  of  iron  is  found  in  a  certain 
brown  shale  formation  which  outcrops  along  the  inner 
foothills,  and  within  the  front  ranges  of  the  Rocky 
Mountains.  This  ferruginous  formation  has  been 
traced  from  the  International  boundarjA  northward 
beyond  the  Athabaska  River,  but  at  no  place  has  the 
quantity  or  the  quality  been  found  to  be  of  economic 
importance.  D.B.  Dowling  describes  the  character  of 
these  beds  where  they  outcrop  along  the  Athabaska 
River  in  Jasper  Park.**  "Some  of  the  shale  bands 
which  separate  the  heavy  bedded  limestone  formation 
contain  a  certain  amount  of  iron  oxide.  In  some  cases 
these  beds  have  a  distinctly  brownish  color,  and  sam- 
ples, showing  enrichment  of  the  lower  beds  by  infil- 
tration from  higher  levels,  are  found,  which  could 
be  called  ores.  These,  if  found  in  sufficiently  large 
bodies  may  be  mined,  but  exploitation  sufficient  to  es- 
tablish their  prescence  in  such  quantity  has  not  been 
undertaken.  Claims  for  iron  have  been  staked  on  the 
face  of  Fiddle  mountain  (between  Fiddle  and  Dry- 
stone  creieks)  on  a  band  of  iron-bearing  black  shale 
which  lies  between  the  heavy  limestone  formations. 
The  greatest  impregnation  of  iron  oxide  is  to  be  found 
in  a  series  of  silicious  shales  between  the  limestone 
and  the  coal-bearing  rocks  above.  As  red  bands,  these 
rocks  have  been  traced  northwards  from  the  Kananas- 
kis  River,  and  their  greater  thickness,  compared  with 
the  low?r  shales,  should  increase  the  possibility  of 
finding  in  them  mineable  portions,  though,  as  a  rule, 
they  would  be  of  low  grade.  The  smelting  of  these  ores 
might  be  made  possible  by  the  reduction  of  the  sili- 
ceous material  by  concentration. 

Iron  Formation 

On  the  north  shore  of  Lake  Athabaska  near  Black 
Bay,  there  occurs  a  series  of  rocks  which  Camsell  has 
called  the  Tazin  series.  The  upper  member  of  this 
series  has  been  called  the  iron  formation  by  Alcock, 
who  described  it  as  follows:***  "The  upper  member 
of  the  group  consists  of  an  iron-bearing  series,  made 
uj)  of  white  quartzite,  banded,  cherty,  ferruginous 
quartzite  and  cherty  quartzite,  interbanded  with  hard 


*Ells,  S.  C,  Mines  Branch,  Dept.  of  Mines,  Can., 
Sum,  Rept.,  1914,  p.  63. 

**Dowling,  D.  B.,  Geol.  Surv.,  Can.,  Sum.  Rept., 
1910,  p.  158. 

*''*Alcoek,  F..  J.,  Geol.  Sur.,  Can.,  Sum.  Rpt.,  1916, 
p.  154  and  155. 


blue  hematite.  Tlie  quartzite  is  den.se  and  hard  and 
has  been  much  fractured:  concentration  of  the  iron 
has  been  limited  to  small,  local,  well-leached  patches." 

"At  several  places  the  Tazin  series  contains  consid- 
erable quantities  of  hematite  and  a  number  of  claims 
have  been  staked  on  these  deposits.  Two  types  are 
represented:  (1)  shear-zones  in  hematite-bearing 
quartzite;  (2)  concentrations  by  the  leaching  of  silica 
from  the  iron  formation. 

"An  example  of  the  former  type  is  found  northeast 
of  Black  hay.  In  a  highly  sheared  zone  the  regional 
quartzite  has  gone  over  into  a  sericite  schist.  The 
zone  contains  considerable  quantities  of  red  hematite 
but  the  concentration  has  been  insufficient  to  produce 
any  valuable  ore  and  the  deposit  itself  is  very  limited. 

"The  second  type  of  deposit  is  seen  in  the  Beaver- 
lodge  .syncline.  The  upper  portion  of  the  series,  as 
already  described,  consists  of  interbedded  hematite 
and  quartzite.  The  structure  consists  of  a  syncline 
with  dips  on  the  limbs  up  to  70  degrees,  and  pitching 
to  the  southwest  of  an  angle  of  30  degrees,  disappear- 
ing under  the  lake.  The  total  area  of  the  iron-  bear- 
ing portion  exposed  covers  only  250  acres.  The  hematite 
varies  from  a  hard  blue  variety  and  is  highly  siliceous, 
except  in  well-leached  patches.  Evidence  of  the  leach- 
ing of  silica  is  seen  in  the  transition  of  the  quartzite 
into  hematite  with  porous  rock  adjacent  to  the  latter 
and  in  the  fact  that  the  hematite  is  found  in  cavities 
and  along  facture  planes  where  circulation  would  favor 
leaching.  The  high  grade  variety  is  in  too  small  quan- 
tities to  be  economic  importance  in  that  region.  Ari 
analysis  of  a  specimen  of  hematite  from  this  locality 
gave  the  following  percentages:  Iron,  66.70;  silicon, 
2.12;  phosphorus,  0.014;  sulphur,  0.013." 

At  Tsu  Lake  Camsell  found  the  same  formation  in 
the  Tazin  series.*  "The  Tsu  Lake  area  is  situated 
northeast  of  Lake  Athabaska.  The  rocks  have  been 
grouped  into  the  Tazin  series  which  is  pre-Cambrian 
in  age  and  is  the  oldest  known  series  in  the  region. 
They  are  intruded  by  granites  and  gneisses. 

"This  series  contains  lenses  of  iron  formation.  These 
lenses  of  iron  ore  are  unimportant,  but  their  presence 
affects  the  compass  appreciably,  so  that  the  magnetic 
declination  varies  several  degrees  in  different  parts  of 
the  lake. 

"The  district  is  worthy  of  further  investigation  by 
the  careful  prospector,  as  larger  bodies  of  iron  ore 
might  be  found  in  the  iron  formatioii  in  the  Tazin  series 
of  rocks." 

Limonite,  Etc. 

Small  deposits  of  limonite,  bog  iron,  and  yellow 
ochre  are  common,  but  no  deposit  has  yet  been  de- 
scribed as  workable  in  size  and  quality. 

There  are  numerous  iron  springs  along  the  sides  of 
valleys  and  also  on  the  plains,  which  have  deposited 
yellow  ochre,  and  in  some  the  vegetation  has  been  re- 
placed by  limonite,  but  those  deposits  on  record  are 
relatively  small  and  of  no  important  value.  Oxide  of 
manganese  (wad)  is  also  associated  with  many  of  the 
spring  deposits. 

Samples  of  ochre  have  been  sent  in  to  the  depart- 
ment, having  fair  qualities,  from  the  vicinity  of  Atha- 
baska landing,  from  the  foothill.-,  region    and  from 


'Camsell,  Charles,  Geol.  Sur.,  Can.,  1916,  Memoir 
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various  points  in  the  valleys  of  the  North  Saskatche- 
wan, Red  Deer  and  Battle  River. 

A  sample  of  limonite  from  Red  Deer  River,  east  of 
Knee  Hill,  was  analysed  by  F.  G.  Wait  of  the  Mines 
Branch  and  found  to  contain  :* 

Metallic  iron   .  .  49.45 

Insoluble  mineral  matter   7,20 

Titanium  dioxide   .  .  .  None. 

There  is  a  reposit  of  limonite  known  to  occur  on 
the  north  side  of  the  North  Saskatchewan.  River  under 
the  muskeg  at  the  head  of  Redclay  Creek,  about  15 
miles  northeast  of  Pakan.  Samples  which  I  have  ex- 
amined are  of  the  loose  earthy  bog  iron  type  and  of 
good  quality.  This  deposit  is  reported  to  be  extensive, 
but  no  detailed  examination  has  yet  been  made,  and 
the  depth  of  the  deposit  is  not  known. 

Within  the  Rocky  Mountains  small  deposits  of  limon- 
eit  have  been  reported  from  several  localities.  I  have 
examined  ochre  deposits  on  the  slopes  of  the  Bow  Val- 
ley, south  of  Castle  station,  between  Storm  mountain 
and  Copper  mountain,  and  deposits  of  ochre  from 
Chalybeate  Springs  on  the  Vermilion  River  in  British 
Columbia  west  of  the  pass  by  the  same  name ;  but  these 
occurences  are  small  and  are  not  valuable. 

Magnetite  Shales 

In  the  vicinity  of  Burmis  station  in  Crows  Nest  Pass, 
9  miles  east  of  Blairmore,  Alberta,  iron  bearing  beds 
occur  interbanded  with  a  series  of  soft,  coarse  sand- 
stones. These  beds  have  been  traced  over  8  miles  to 
the  northwest.  There  are  at  least  three  iron  bearing 
beds  made  up  of  hardened,  black,  magnetic  sands. 
Considerable  development  work  has  been  done  on  the 
deposits  principally  on  the  Gardiner  Group  of  claims. 
The  thickness  bed  is  shown  to  be  IOV2  feet  and  another 
band  has  a  thickness  of  8%  feet.  The  southern  end  of 
this  deposit  lies  about  one  mile  north  of  Burmis  station. 
This  is  the  only  portion  of  the  deposit  that  I  was  able 
to  visit  this  season.  In  the  small,  open  cuts  two  beds 
of  iron  ore  are  exposed.  The  larger  bed  is  about  five 
feet  in  width  and  the  smaller  one  somewhat  thinner. 
On  the  surface  there  appears  to  be  a  considerable 
thickness  of  ore  because  the  beds  are  dipping  at  ap- 
proximately the  same  angle  as  the  slope  of  the  hill 
so  that  the  outcrop  of  the  ore  is  very  much  wider  tlian 
the  natural  width  of  the  iron  bearing  bed. 

The  ore  is  magnetite,  but  all  the  analysis  made  from 
samplas  collected  from  various  portions  of  the  de- 
posit show  that  there  is  a  very  high  percentage  of  ti- 
tanium in  the  ore.  An  analysis  of  an  average  sample 
gave  about  40  per  cent  of  metallic  iron  and  5.5  per  cent. 
of  titanic  acid,  so  that  this  ore  is  not  sviitable  in  its 
natural  condition.  The  presence  of  titanium  in  the  ore 
raises  the  fusion  point  of  the  charge  in  the  furnace 
so  that  it  has  the  efiect  of  freezing  the  charge.  It  is 
possible  that  the  titanium  shown  in  the  analysis  may 
be  due,  at  least  in  part,  to  the  presence  of  rutile  or 
sphene  or  some  other  titanium  mineral;  if  this  is  the 
case,  a  product  might  be  obtained  by  some  method 
of  magnetic  concentration,  sufficiently  free  from  tita- 
nium to  be  of  commercial  value.  On  the  other  hand, 
if  the  titanium  is  present  as  an  impurity  in  the  mag- 
netite, no  metallurgical  process  has  yet  been  found 
which  would  concentrate  the  ore  from  such  im-purity. 

A  number  of  samples  of  this  ore  were  collected  and 


detailed  examination  will  made  on  them  in  order  to 
ascertain  the  nature  of  the  titaniferous  material  in  the 
ore,  and  the  possibility  of  concentrating  this  ore  so 
that  it  can  be  smelted. 

The  following  analysis  were  made  from  representa- 
tive samples  of  iron  ore  from  this  deposit.  No  1  was 
made  from  samples  from  which  I  collected  from  the 
southern  end  of  the  deposit  one  mile  north  of  Burmis. 
This  analysis  was  made  by  J.  A.  Kelso  in  the  industrial 
laboratory  in  the  University  of  Alberta.  No.  2  is  a 
sample  taken  from  the  richest  looking  material  in  the 
same  locality  as  No.  1.  No.  3  was  made  from  a  sam- 
ple taken  across  the  ten  and  a  half  foot  bed  tow-ards 
the  north  end  of  the  deposit.  The  samples  Nos.  2  and 
3  were  collected  by  W.  W.  Leach  of  the  Geological 
Survey  and  the  analysis  was  made  by  the  Mines 
Branch,  Ottawa,  in  1911. 


I. 

II 

III 

p.c. 

p.c. 

p.c. 

Metallic  Iron  

59.08 

55.50 

39.80 

Silica.  

4.03 

12.53 

18.33 

Alumina  

2.30 

84.40 

0.09 

2.78 

2.21 

Magnesia  

0.52 

2.25 

Titanium  Dioxide  

3.42 

5.74 

5.56 

Phosphorus   

....  none 

0.10 

0.073 

Sulphur  

.09 

trace 

trace 

This  deposit  seems  to  have  considerable  extent,  and, 
if  the  percentage  of  titanium  in  the  ore  can  bi)  re- 
duced by  concentration,  the  ore  might  become  commer- 
cially valuable.  In  the  present  state  of  the  ore  it  is 
of  little  value  and  yet  this  is  one  of  the  most  import- 
ant deposits  known  at  the  present  time  in  Alberta. 

W.  W.  Leach  of  the  Geological  Survey,  examined  this 
deposit  in  1911  and  reports  as  follows:*  "At  the  end  of 
the  season  a  hurried  visit  was  made  to  a  number  of  iron 
claims  in  the  vicinity  of  Burmis  station,  about  9  miles 
east  of  Blairmore  These  claims  have  been  prospected 
by  means  of  open-cuts. and  a  short  tunnel  along  a  lint- 
extending  for  about  8  miles  northwards  from  a  point 
near  Burmis  station ;  most  of  the  prospecting,  however, 
having  been  done  near  the  northern  extremity  of  this 
line  on  the  headwaters  of  Cow  Creek. 

"The  iron-bearing  beds  occur  interbedded  with  a 
series  of  soft  rather  coarse,  light-colored  sandstones 
which  outcrop  along  the  foothills  two  or  three  miles 
east  of  the  Livingstone  range.  This  range  is  composed 
of  Paleozoic  limestones  with  a  narrow  belt  of  the  coal 
bearing  Kootenay  formation,  evidently  with  a  faulted 
contact,  lying  along  its  eastern  flanks.  The  sandstones 
series  containing  the  iron-bearing  beds  apparently 
forms  part  of  the  upper  Cretaceous  group  which  ex- 
tends eastward  towards  the  prairie,  but  as  no  fossils 
were  found  and  its  stratigraphical  relations  not  seen, 
its  proper  horizon  is  not  known.  It  is  evident,  that 
the  great  fault  noticed  in  the  Crows  Nest  valley  near 
Burmis  must  extend  northward,  a  short  distance  east 
of  the  Livingston  range,  and  with  its  eastern  down- 
throw brings  together  the  Kootenay  rocks  and  the 
upper  Cretaceous. 

"On  the  most  northerly  claims,  where  most  work 
has  been  done  there  are  at  least  three  iron-bearing 
b3ds  contained  in  a  thickness  of  not  more  than  250 


♦Mines  Branch,  Dept.  of  Mines,  Can.,  59,  1909,  p.  69. 


*Leach,  W.  W.,  Geol.  Surv.,  Can.,  Sum.  Rept.,  1911, 
p.  199. 


188 


IRON   AND    S  T  E  E  I.    OF  CANADA 


July,  1920. 


feet  of  strata;  the  rocks  here,  however,  are  rather 
severely  folded,  causing;  difficulty  in  identifying  the 
beds  on  which  the  various  openings  have  been  made. 

"In  the  valley  of  a  small  creek,  rising  in  the  Living- 
stone range,  three  distinct  beds  were  seen,  on  the  mid- 
dle one  of  which  a  tunnel  about  100  feet  in  length  has 
been  driven  with  a  cross-cut  34  feet  long,  driven  to  the 
west,  at  the  end.  The  tunnel  and  thefirst  20  feet 
of  the  cross-cut  are  in  ore,  but  unfortunately  this  work 
was  done  on  the  axis  of  a  .synclinal  fold  with  gentle  dip 
on  its  easterly  limb  and  slightly  overturned  to  the 
west,  the  result  being  that  at  the  tunnel  lentrance  the 
ore  is  lying  almost  flat  while  at  the  'end  of  the  cross-cut 
it  is  standing  vertical.  The  ore.  is  somewhat  fractured, 
is  much  slickensided,  and  shows  considerable  calcite  de- 
veloped along  fracture  planes.  It  is  impossible  at  this 
point  to  gain  a  fair  idea  of  the. size  or  quality  of  the 
deposit.  About  two  hundred  yards  to  the  south  of  the 
tunnel  an  open-cut  on  the  same  bed  also  near  the  axis 
of  the  syncline  shows  it  to  be  8V2  feet  thick  and  fairly 
uniform  in  character. 

"Another  open-cut  about  one-half  mile  south  of  the 
tunnel  exposes  a  second  bed  which  is  probably  below 
the  first  and  is  here  IOI/2  feet  thick.  The  strata  at 
this  point  are  nearly  horizontal,  dipping  from  5  to  8 
degrees  to  the  west,  and  the  ore  appears  to  be  of  a  very 
uniform  nature.  A  sample  taken  across  the  bed  in  this 
cut  was  analyzed  by  the  Mines  Branch  with  the  fol- 
lowing results : 

Fe  (metallic)   39.80  per  cent. 

S^Oo   18.33  per  cent. 

CaO   2.21  per  cent. 

y[(r()   2.25  per  cent. 

TiO.,   5-56  per  cent. 

p  . '  .   0.073  per  cent. 

g   trace 

"The  writer  was  informed  that  there  are  a  nund)or 
of  other  openings  both  to  the  north  and  south  of  this 
point,  but  none  of  these  were  examined  with  the  ex- 
ception of  a  couple  of  small  cuts,  about  one  mile  jiorth 
of  Burmis,  where  two  beds  of  iron  ore  were  seen.  The 
ore,  where  stripped,  was  found  to  be  dipping  with  prac- 
the  same  angle  as  the  slope  of  the  hill  so  that  it  was 
difficult  to  measure  the  thickness  of  the  beds,  the 
larger  bed  showing  about  five  feet  and  the  smaller 
three  feet  of  ore  with  the  top  in  neither  case  clearly 
defined. 

"A  sample  of  the  smaller  and  richer-looking  bed 
was  taken  and  analysed  by  the  Mines  Branch,  the 
suits  being  as  follows : 

Fe  (metallic (   55.50  per  cent. 

SiO.,   12.53  per  cent. 

CaO"   2.78  per  cent. 

MgO   0.52  per  cent. 

TiOo   5.74  per  cent. 

p.   0.10  per  cent. 

S  trace 

"It  would  appear  that  this  deposit  consists  of  a 
number  of  beds  of  indurated  black  magnetic  sand,  pro- 
bably in  the  form  of  an  ancient  shore  concentration. 
Under  the  microscope  the  ore  was  seen  to  be  compo.sed 
of  more  or  less  rounded  particles  of  magnetite,  quartz, 
and  augite  with  a  little  secondary  calcite,  apparently 
derived  from  plagioclase,  the  whole  being  cemented 
with  iron  oxide.  It  is  possible  that  the  titanium  diox- 
ide shown  in  the  above  analysis  may  be  due,  at  least 
in  part,  to  the  presence  of  sphene  or  rutile ;  if  this  is 
the  case  a  product  might  be  obtained  by  some  method 


of  magnetic  concentratior,,  sufficiently  free  from  tita- 
nium to  be  of  commercial  value.   Experiments  are  now 
being  conducted  in  order  to  ascertain  the  nature  of 
the  titaniferous  minfrals  y)resent  in  the  ore." 
Sheep  River  Deposits 

During  the  past  year  considerable  interest  and  ex- 
citement has  arisen  over  the  reports  which  occasionally 
appeared  in  newspapers,  sometimes  the  remarks  of  in- 
dividuals, and  sometimes  as  news  items  from  sourci  ^ 
unknown,  that  there  were  enormous  deposits  of  iron 
situated  southwest  of  Calgary  from  which  unlimited 
supplies  of  iron  ore  could  be  obtainted  for  smelting 
purposes.  These  reports  were  to  a  certain  extent  re- 
sponsible for  the  reqiiest  that  this  investigation  bf 
made  on  the  possible  iron  supply  within  the  province. 

The  district  referred  to  lies  southwest  of  Okotoks, 
along  the  south  fork  of  Sheep  River,  in  the  foothills 
and  also  within  the  front  ranges  of  the  Rocky  Moun 
tains. 

I  have  gone  over  the  section  from  the  Turner  valley 
west  to  range  6, and  have  examined  and  sampled  what 
was  supposed  to  be  the  richest  beds,  and  yet  it  is  with 
regret  that  I  have  to  report  that  the  grade  of  ore  is 
most  unsatisfactory,  as  is  shown  by  the  accompanying 
analysis,  and  also  the  quantity  is  insignificant,  so  that 
the  reports  which  have  been  current  were  entirely  un 
founded  on  facts. 

There  are  two  localities  along  the  8heep  River  to 
be  discussed,  where  scores  of  claims  have  been  staked 
for  iron,  and  some  prospecting  has  been  carried  out. 
a  number  of  years  ago. 

The  one  locality  extends  west  for  about  four  miles 
from  the  junction  of  Macabee  creek  and  the  south 
fork  of  Sheep  River,  about  twenty  five  miles  west 
southwest  of  Okotoks. 

I  was  given  a  report  which  was  not  signed,  but 
which  had  been  made  for  a  syndicate  controlling 
thirty  mining  claims  in  this  locality.  This  report  de- 
scribes the  location  of  the  property,  and  the  geology, 
which  is  decidedly  erroneous.  The  report  states  "This 
property  possesses  two  veins  of  clay  ironstone,  one 
of  which  measures  approximately  400  feet  across,  ag- 
gregating a  width  of  1,100  feet  of  vein."  An  estimate 
of  the  ore  available  is  given  as  2,400,000,000  tons.  It 
it  is  also  stated  that  if  the  ore  were  mined  at  the  rate 
of  10,000  tons  per  day,  mining  operations  could  con- 
tinue for  766  years  on  this  property.  An  analysis  is 
also  given  from  "Samples  taken  from  the  surface," 
and  analysised  by  the  Kingston  School  of  Mines  at 
Kingston.  This  analysis  gives  29.9  per  cent,  metallic 
iron  in  the  sample  as  submitted. 

I  visited  this  property  in  company  with  Mr.  D.  B. 
Dowling  of  the  Geological  Survey,  who  was  also  in- 
terested that  such  a  deposit  of  iron  had  been  over- 
looked by  various  geologists  who  had  previoush'  ex- 
amined this  district.  I  examined  the  section,  which 
is  well  exposed  along  the  Sheep  River,  also  a  short 
tunnel  and  several  open  cut  prospects.  The  formation 
is  the  Benton  shales,  the  character  of  which  is  known 
throughout  the  whole  of  Alberta.  There  are  a  few  clay 
ironstone  bands,  but  the  widest  exposed  in  the  sectior 
is  shown  in  Plate  1  and  measured  about  8  inches.  Sam- 
ples Avere  taken  from  a  tunnel  on  the  north  bank  of 
Sheep  River,  which,  when  analysed  show  that  the  sand> 
shales  cannot  even  be  classed  as  ferruginous,  so  low  is 
the  content  of  iron.  The  following  analyses  were  made 
by  J.  A.  Kelso,  in  the  Industrial  Laboratory  at  the 
Universitv  of  Alberta. 
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I.  II. 

Metallic  Iron  .  .  .  .      4.55  per  cent        4.03  per  cent 

Silica   67.86  -per  cent       T0.40  per  cent 

Alumnia   13.96  per  cent       15.16  per  cent 

Ferric  Oxide  . .  . .      6.50  per  cent        5.76  per  cent 

Lime   0.12  per  cent         0.12  per  cent 

Phospliorus   .  .    .  .      0.01  per  cent         0.04  per  cent 

Sulphur   0.12  per  cent         0.18  per  cent 

Instead  of  there  being  billions  of  tons  of  iron  ore  in 
this  locality,  there  is  not  a  single  ton  of  rock  exposed 
in  this  section  which  would  be  classed  as  iron  ore. 

I  wish  to  emphasise  this  point,  that  steps  should  be 
taken  at  once  to  prevent  the  circulation  of  such  an 
erroneous  report  as  mentioned  above,  which  is  most 
detrimental  to  the  industrial  welfare  of  the  country 
when  the.  facts  are  known. 

The  other  district  to  which  I  will  refer  is  situated 
along  Sheep  River  about  25  miles  west  of  Macabee 
Creek.  A  blue  print  which  was  given  me  shows  the 
position  of  forty-six  mining  claims  which  were  staked 
for  iron.  These  claims  lie  west  of  the  mouth  of  Gorge 
Creek.  There  is  a  well-exposed  section  along  Sheep 
Riyer  above  the  mouth  of  Gorge  Creek.  _  I 
examined  the  section  at  a  number  of  points 
and  was  accompanied  by  an  interested  party,  who  took 
me  to  what  were  supposed  to  be  the  best  showings. 
More  time  would  have  been  spent  on  the  section  if  the 
character  of  the  rock  and  the  indications  of  iron  had 
been  more  favorable. 

The  rocks  consists  of  sandy  shales  and  sandstones 
interbedded  with  highly  silicious  ferruginous  bands. 
Three  of  these  iron  bands  are  shown  in  one  exposure, 
lying  between  steeply  dipping  sandstone.  The  widest 
iron  band  measured  forty  inches.  Samples  were  taken 
from  a  number  of  the  iron  bands  and  three  of  the  besr 
were  analysed  by  J.  A.  Kelso  at  the  University  of 
Alberta.    The  results  of  these  analyses  are 

I  II  III 

p.c.        p.c.  p-c. 
Metallic  Iron  .  .   . .      7.61        6.19  7.01 

Silica   69.20       70.04  68.08 

Alumnia   16.34       18.18  13.70 

Ferric  Oxide   ....    10.88        8.84  10.02 

Lime    0.22        0.32  0.08 

Phosphorus   0.02        0.10  0.03 

Sulphur   0.08        0.18  0.08 

The  quantity  of  ore  in  these  iron  bands  is  commer- 
cially unimportant  and  the  analyses  show  that  the 
qualitv  of  the  ore  is  also  of  no  commercial  value.  A- 
side  from  these  factors  the  analyses  show  that  the  ore 
•is  extremely  high  in  silica  and  practically  free  from 
lime,  so  that  even  though  the  iron  content  were  many 
times  greater,  the  highly  silicious  character  of  the 
ore  would  make  it  almost  impossible  of  treatment  m 
the  ordinary  blast  furnace  without  concentration 
The  concentration  of  such  an  iron  rock  is  not  an 
economic  possibility. 

Hematite  Deposits  in  East3rn  B.  O. 
The  nearest  known  deposits  of  iron  outside  of  the 
province  of  Alberta  are  those  known  as  the  Bull  River 
and  Kitchener  deposits  in  southern  British  Columbia. 

The  Bull  River  deposits  occur  m  the  ort  bte«ie 
Milling  Division,  East  Kootenay  Central  railway^  be- 
tween Elko  and  Fort  Steele,  twenty  miles  from  Cran- 
brook  and  about  ten  miles  north  of  Jaf fray  station 
on  the  Crow's  Nest  line  of  the  Canadian  Pacific  rail- 
way The  deposits  are  situated  on  the  southeast  side 
ot  Bull  River  at  an  elevation  of  3,000  feet  above  the 
valley. 


Leach  examined  this  deposit  in  1902  and  describes 
the  occurrence  as  follows:*  "The  base  of  the  moun- 
tain consists  of  Cambrian  quartzites  and  altered  ar- 
gillites  dipping  at  low  angles  to  the  east.  Towards 
the  top  these  are  succeeded  by  dolomites,  interbedded 
with  highly  altered  argillites,  apparently  conformable 
with  the  lower  beds  and  probably  also  of  Cambrian 
age.  In  a  number  of  these  upper  beds  the  original 
constituents  have  been  replaced  in  varying  degrees 
by  hematite  ore.  The  work  done  consists  entirely  of 
surface  stripping  and  open  cuts,  more  or  less  discon- 
nected, so  that  until  further  work  is  done  it  is  impos- 
sible to  form  an  opinion  as  to  the  continuity  of  the  ore 
in  the  several  beds,  nor  was  the  source  of  the  ore  made 
clear,  though  it  is  certain  that  mineralization  has  taken 
place  over  a  considerable  area.  The  ore  appears  to  be  of 
good  quality,  though  in  places  somewhat  silicious.  The 
maximum  thickness  of  clear  ore  seen  was  about  five 
feet." 

More  recent  information  has  been  received  from 
Mr.  James  L.  Laidlaw,  Mining  Engineer  at  Cranbrook. 
The  property  of  the  Bull  River  Iron  Mines,  on  which 
considerable  development  has  been  done,  is  situated 
at  an  elevation  of  6,500  feet  above  sea  level,  and  3,000 
feet  above  the  railway  at  Bull  River  station.  A  wagon 
road  leads  from  the  railway  to  the  foot  of  the  moun- 
tain, a  distance  of  six  miles. 

The  property  in  this  group  consists  of  eight  claims 
and  fractions,  about  three  hundred  and  seventy-five 
acres,  and  crown  granted.  Development  work  con- 
sists of  several  open-cuts  and  short  tunnels. 

The  ore  is  hematite,  and  it  occurs  in  bands  inter- 
bedded with  limestone  and  dolomite  which  is  reported 
to  be  Devono-Carboniferous  in'  age.  The  greatesit 
width  of  iron  band  recorded  is  eight  feet,  but  there 
are  numerous  one  to  four  foot  bands  reported. 

Five  zones  of  parallel  veins  have  been  noted  and 
can  be  traced  across  the  entire  length  of  the  claims, 
a  distance  of  3,500  feet.  A  typical  section  of  one  of 
these  zones  is  given  as  follows :  — 

Ore,  4  feet,  containing  55  per  cent  ii-on. 
Rock,  1  foot. 

Ore,  3  feet,  containing  35  per  cent  iron 
Rock,  6  inches. 

Ore,  1  foot,  containing  60  per  cent  iron 
Rock,  1  foot. 

An  average  analysis  of  the  hematite,  supplied  by 
Mr.  Laidlaw  is  : — 

Metallic  Iron   58.99    per  cent 

Sulphur   0.026  per  cent 

Phosphorus   0.029  per  cent 

Insoluble  residue   10.14    per  cent 

At  the  foot  of  the  mountain  at  which  the  deposits 
occur  in  Bull  River  there  are  falls  capable  of  develop- 
ing 12,000  H.P.  The  nearest  coke  supply  is  Femie,  a 
distance  of  fifty  miles.  Limestone  for  flux  occurs 
close  to  the  deposits. 

The  Kitchener  iron  deposits  are  situated  near  Ca- 
dorna  station  on  the  British  Columbia  Southern  rail- 
way. A  blue  print  map  and  a  few  notes  on  the  de- 
posits were  kindly  supplied  by  the  Natural  Resources 
Department  of  tie  Canadian  Pacific  railway  at  Cal- 
gary. This  map  shows  over  sixty  claims  and  ten  frac- 
tions. These  claims  are  situated  along  a  narrow  zone 
about  eight  miles  long,  which  follows  a  northwest  and 


*Leach,  W.  W.,  Geol.  Surv.,  Can.,  Ann.  Rept.,  Vol. 
XV,  1902-3,  p.  181  A. 
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Southeast  trend  between  Goat  River,  .just  west  of  Ca- 
dorna,  and  Arrow  (!reek  to  the  west. 

Tlie  ore  consists  of  hematite  and  is  found  in  steep- 
dipping  veins.  The  widest  vein  is  reported  to  be  about 
sixteen  feet.  Tlie  country  rock  is  quartzite  with  in- 
truded by  sills  of  greenstone.  Numerous  assays  have 
h^f^n  made  on  this  ore,  which  are  recorded  to  contain 
on  an  average  of  from  fifty-seven  to  sixty-foiir  per 
cent  iron. 

No  detailed  maps  or  geological  examination  have 
yet  been  made  of  these  districts,  which  would  indicate 
the  persistence  of  the  ore,  although  geologists  and  min- 
ing engineprs  have  stated  that  the  quantity  of  ore  and 
the  inaccessibility  of  the  deposits  would  not  warrant 
development  at  the  present  time.  Further  informatiori 
is  required  on  these  deposits  of  liematite  ore. 
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Seven  blast  fuitiaces  owned  by  the  Algoma  Steel 
Corporation  Canadian  Furnace  Company  and  Steel 
Company  of  Canada  were  in  operation.  These  smelted 
28,608  tons  of  Ontario  oi-e  (8.8  per  cent,  of  the  total) 
and  295,273  tons  of  foreign  ore,  producing  therefrom 
152,022  tons  of  pig  iron  worth  $3,897,211.  The  steel 
I)r()duct  was  179,244  tons  valued  at  $6,035,308. 


IRON  PRODUCTION  AND  NICKEL  ORE  SHOWS 
LARGE  INCREASE  IN  ONTARIO. 

A  report  just  issued  by  the  Ontario  Department  of 
Lands  Forests  and  Mines  shows  an  increase  in  the 
value  'of  the  output  for  the  first  (juarter  of  the  pre- 
sent year  in  metalliferous  mines,  smelters  and  refin- 
ing works  of  the  province,  over  the  corresponding  per- 
iod of  last  year  of  nearly  a  million  dollars. 

Nickel-Copper. 

During  the  (|uarter  301,133  tons  of  ore  were  raised 
and  238,700  tons  smelted  as  compared  with  229,822 
and  226,954  tons  respectively  for  the  corresponding 
period  in  1919.  Shipments  of  matte  totalling  10,168 
tons  were  made  to  the  refineries  in  Canada,  United 
States  and  Great  Britain.  The  British  American  Nickel 
Corporation  is  producing  matte  at  Nickelton  and  ship- 
ping to  the  refinery  at  Deschenes,  Quebec.  The  latter 
is  now  in  operation,  although  there  was  no  output  for 
llie  first  (luarter  of  the  year.  A  considerable  part  of 
the  nickel  oxide  produced  at  the  Port  Colliorne  refin- 
ery of  the  International  Nickel  Company  of  Canada  is 
marketed  in  that  form  in  England.  Precious  metals- 
gold,  silver,  platinum,  palladium,  rhodium,  ruthenium, 
Tsmium  and  iridium— were  recovered  at  Port  Colborne. 
Iron  Ore  and  Pig  Iron. 
Tiie  Algoma  Steel  C()ri)()riitioii  and  Moose  Mountain, 
Limited  carried  on  iron  mining,  53,754  tons  being 
raised.  No  ore.  and  only  a  small  tonnage  of  bmiuettes 
were  shipped. 


THOMAS'S  DIRECTORY  OF  AMERICAN 
MANUFACTURERS. 

The  eleventh  edition  of  the  Thomas'  Register  of 
American  Manufacturers,  dated  January  1920.  has 
just  been  published,  in  which  more  than  300,000  names 
of  United  States  manufacturers  oi  products  classified 
under  over  70,000  headings  are  li.sted.  It  weighs  17 
pounds  and  contains  5,980  advertisements,  said  to  be 
the  largest  number  of  advertisements  ever  printed  in 
a  trade  publication. 

The  register  is  divided  into  three  main  sectioruB  irith 
an  index  totalling  176  pages.  The  classified  section 
(3,340  pages)  furnishes  a  complete  list  of  the  makers 
of  every  known  United  States  product,  classified  ac- 
cording to  the  article,  eleven  pages  alone  being  devot- 
ed to  the  single  item  of  acids.  A  capital  rating  is  also 
given  of  each  manufacturer,  showing  the  amount  of 
capital  invested  and  the  approximate  size  of  the  con- 
cern. About  800  yjages  are  devoted  to  two  other  main 
sections  listing  the  trade  name  or  brands  of  manu- 
factured products,  and  to  a  continuous  list  of  the 
names  of  manufacturers  in  alphabetical  order  from  A 
to  Z,  also  giving  the  addresses  of  head  office,  branches, 
names  of  officers,  etc.,  of  the  concerns  listed. 

Thomas'  Regi.ster  lists  all  names  absolutely  free  of 
charge  and  irrespective  of  advertising  support.  The 
purchasing  agent  and  buyers  for  nearly  25.000  im- 
portant business  houses  use  it.  several  hundred  of 
these  being  Canadian  concerns  which  find  it  indispens- 
able when  buying  United  States  products. 

An  international  trade  section,  listiu'r  exj^orters  and 
importers,  is  included  in  the  eleventh  edition,  together 
with  a  directory  of  banks,  commercial  organizations 
and  trade  papers  in  the  United  States  and  Canada. 

The  Thomas'  Publishing  Company,  New  York,  are 
represented  in  Canada  by  the  Canadian  Buyers'  Reg- 
ister Company,  92  Constance  Street,  Toronto,  from 
whom  specimen  pages,  etc.,  can  be  obtained.  The  price 
of  Thomas'  Register  in  Canada  is  $17.50,  all  charges 
prepaid, 


STANDARD  EQUIPMENT  &  TOOL  WORKS, 
MONTREAL 

This  Company,  directed  by  Mr.  Joseph  Presner,  has 
recently  acquired  showrooms  and  offices  at  307  St. 
James  St.,  Montreal,  and  is  open  to  receive  catalogues 
from  manufacturers  of  machine  tools  and  kindred 
lines.  They  are  also  desirous  of  entering  into  corres- 
pondence with  manufacturers  of  a  few  good  lines  with 
a  view  to  representing  them  in  eastern  Canada. 


The  Toronto  Iron  Works  are  engaged  at  present 
in  building  an  addition  to  their  plant  at  the  foot  of 
Cherry  Street,  Toronto.  The  addition,  which  will  be 
100  X  40  feet  will  l)e  used  as  a  machine  and  store  room 
and  provision  has  also  been  made  for  a  wash  and 
luncheon  room  for  the  employees.  The  building  is 
expected  to  be  ready  in  about  two  months  time. 
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Company  Notes 


Toronto. 

John  T.  Hepburn,  Ltd.,  18  Van  Horne  Street,  Tor- 
Toronto,  has  let  the  contract  to  Brown  and  Cooper, 
Ltd.,  297  Carlton  Street,  for  a  factory  to  cost  $85,000. 
and  will  also  start  work  at  once  on  the  erection  of  a 
foundry  addition. 

The  Grinnell  Co.,  of  Canada,  Ltd.,  has  placed  a  con- 
tract with  the  Anglin-Norcross  Co.,  Ltd.,  Toronto,  for 
a  grey  iron  foundry  in  Toronto,  100  x  200  feet  Plans 
have  been  prepared  b  ythe  H.  M.  Lane  Co.,  Detroit.  The 
Grinnell  Co.,  which  is  engaged  in  the  manufacture  of 
fire  extinguishing  equipment  will  also  place  a  contract 
shortly  for  the  erection  of  a  machine  shop. 

Baldwin's  Limited  have  decided  to  go  ahead  with 
their  works  on  the  Toronto  Harbor  Board's  property 
in  Ashbridge's  Bay,  and  Toronto  will  not  lose  this 
promised  steel  industry  because  of  a  shortage  of  power, 
this  difficulty  having  been  overcome.  Baldwin's 
are  already  receiving  some  1500  H.P.  from  the  Hydro- 
Eleetric  Co.  for  their  electric  furnaces  but  10,000  to 
15,000  additional  horsepower  will  be  required  when 
the  works  are  going  at  full  capacity.  It  will  be  at 
least  a  year  before  the  new  buildings  are  completed 
and  it  is  understood  that  the  assurances  that  their  needs 
will  be  taken  care  of,  one  way  or  another,  have  been 
sufficiently  definite  to  warrant  the  Company  ordering 
construction  to  continue.  The  Company  plans  to 
erect  three  buildings  each  800  feet  long.  One  is  up 
as  far  as  the  steel  work.  From  5,000  to  6,000  men 
will  be  employed. 

The  Canadian  Radio  Corporation,  Ltd.,  Toronto,  lias 
been  incorporated  with  a  capital  stock  of  $5,000,000  l)y 
Sir  William  McKenzie,  Hon.  Frederick  Nicholls,  Abram 
C.  Wisner  and  others  to  manufacture  electrical  ma- 
chinery, tools,  etc. 

The  MacLean  Underfeed  Stoker  Co.,  Ltd.,  Toronto, 
has  been  incorporated  with  a  capital  stock  of  $25,000 
by  John  F.  Lucas,  James  S.  Duggan,  Craig  McKay 
and  others  to  manufacture  machinery,  tools,  boilers, 
engines,  etc. 

The  Westco  Pumps,  Ltd.,  Toronto,  lias  been  incor- 
porated with  a  capital  stock  of  $150,000  by  George  H. 
Sedgwick,  36  Toronto  Street ;  John  W.  Pickup,  255 
Glenlake  Avenue ;  James  Aitcliirison  and  others  to 
manufacture  pumps,  pumping  equipment,  tools,  etc. 

The  United  Iron  Works  and  Machine  Co.,  Toronto, 
has  purchased  the  textile  buildings  near  the  Canadian 
Pacific  Railway  tracks  at  Milton,  Ont.,  and  will  re- 
model the  buildings  and  install  equipment  for  the 
manufacture  of  Orr  patent  double-piston  cylinder  en- 
gine, machinery,  tools,  etc. 

The  Collapsible  Tubes  and  Containers,  Ltd.,  Toronto, 
has  been  incorporated  with  a  capital  stock  of  $750,000 
hy  Kenneth  S.  Zimmerman,  609  Avenue  Road ;  Justin 
E.  Robinson,  583  Avenue  Road ;  Edward  J.  Swift  and 
others. 

The  Canadian  Trucks,  Ltd.,  Toronto,  liave  been  in- 
corporated with  a  capital  stock  of  $150,000  b,y  Robert 
B.  Burkell,  186  Rusholnie  Road ;  Jeremiah  W.  Curran, 
Alexander  E.  Gray  and  others  to  manufacture  trucks, 
parts,  engines,  etc. 

The  Acton  Tool  and  Stamping  Co.,  Ltd.,  Toronto, 
has  been  incorporated  with  a  capital  stock  of  $100,000 
by  William  B.  MePherson,  6  King  Street  West ;  Norman 


S.  Caudwell,  and  others  to  manufacture  machinery, 
castings,  forgings,  etc. 

The  Yeldorb  Mfg.  Co.,  Ltd.,  Toronto,  have  been  in- 
corporated Avith  a  capital  stock  of  $1,000,000  by  Al- 
vin  B.  Ruddy,  31  Bloor  Street  East;  Edward  J.  Syme, 
Brayton  Stinson  and  others  to  manufacture  separators, 
agricultural  implements,  tools,  etc. 

The  . Kemp  Metal  Auto  Wheel  Co.,  Ltd.,  Toronto,  has 
been  incorporated  with  a  capital  stock  of  $100,000,  by 
Edward  Kemp,  Charles  H.  Ruggles,  Robert  R.  Arm- 
strong and  others  to  manufacture  automobile  and  metal 
wheels,  machinei'.y,  parts,  etc. 

St.  Catherines,  Ontario. 

The  Walton-Carlson  Co.,  Limited,  have  established 
a  new  industry  in  St.  Catherines  for  the  manufacture 
principally  of  auto  accessory  tools.  They  have  a  plant 
containing  4,000  square  feet  of  space  and  started  oper- 
ations on  June  1,  employing  about  ten  or  fifteen  hands. 
They  ai-e  equipped  to  do  drop  forging  and  stamping 
work  in  adition  to  the  manufacture  of  tools,  and  have 
a  nickel-plating  department  to  take  care  of  their  owr 
and  outside  work.  The  company  is  capitalized  at 
$40,000,  with  A.  T.  Baker,  president;  W.  V.  Carlson, 
vice-president,  and  S.  G.  Walton,  secretary-treasurer 
and  manager. 

Brantford,  Ontario. 

The  Brantford  Emery  Wheel  Co.,  Ltd.,  Brantford, 
Ont.,  has  recently  been  acquired  by  interests  identical 
with  those  of  the  Waltham  Grinding  Wheel  Co.,  Wal- 
tham,  Mass.  It  is  the  intention  of  the  new  owners 
to  facilitate  production  and  to  install  new  machinery 
and  equipment  in  the  local  plant.  Frank  A.  Howard 
will  continue  as  managing  director. 

Gait,  Ontario. 

The  Wells  Brothers  Co.  of  Canada,  Ltd.,  Gait,  Out., 
is  about  to  change  its  name  to  the  Greenfield  Tap 
and  Die  Corporation  of  Canada,  Ltd.,  and  is  also  in- 
creasing its  capital  stock  from  $40,000  to  $250,000. 
The  company  Avill  shortly  increase  its  manufacturing 
facilities  to  more  than  double  the  present  capacity. 
Considerable  new  machinery  and  equipment  will  be 
required. 

Hamilton,  Ontario. 

The  Carr  Fastener  Co.  of  Canada,  Ltd.,  Hamilton. 
Ont.,  has  been  incorporated  with  a  capital  stock  of 
$750,000  by  EdAvard  H.  Ambrose,  Henry  A.  Burbridge, 
Arthur  B.  Turner  and  others  to  manufacture  castings, 
forgings,  machinery,  etc. 

Oshawa,  Ontario. 

Tlie  Hugh  Park  Foundry  Co.,  Ltd.,  Oshawa,  Ont., 
has  been  incorporated  with  a  capital  stock  of  $200,000 
by  Frank  A.  Park,  Oshawa;  James  Parker,  157  Bay 
Street;  Maurice  Crabtree  and  others  of  Toronto,  to 
manufacture  castings,  forgings,  tools,  etc. 

Ayr,  Ontario. 

The  plant  of  the  John  Watson  Mfg.  Co.,  Ayr,  Ont., 
Avas  damaged  by  fire  to  the  extent  of  about  $200,000. 
It  manufactured  agricultural  implements    and  ware- 
house trucks,  and  Avill  probably  be  rebuilt  at  once. 
Coburg,  Ontario. 

The  Bird-Archer  Co.  Co.  of  New  York,  who  have  been 
operating  a  plant  at  Coburg  for  the  past  three  years 
manufacturing  boiler  compounds,  are  extending  the 
scope  of  their  industry.    The  have  acquired  the  am- 
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munition  plant  forraoi-ly  ()('('Uj)ie(l  l)„v  the  Cohoes  Steel 
Company,  Limited.  Tliey  ai'c  ti-ansferrinj?  their  boiler 
chemical  department  1o  the  new  plant,  and  expect  to 
have  it  in  operation  by  -Inly  \.  They  propose  to  add 
tiie  manufacture  of  iiif;'li-s])eed  cast-steel  tools  and 
foundry  chemicals.  Pi'oduction  of  the  former  will 
he  commenced  i)y  January  1,  and  rf)f  the  lattei-  by  the 
end  of  September.  They  will  pi-obably  employ  from 
50  to  100  hands. 

Charlottetown,  P.  E.  Island. 

An  interestin<;'  develoj)mcnt  in  Prince  Edward  Island 
at  fhe  i)i-esent  time  is  the  enlargement  of  the  plant 
at  Charlottetown  of  Bruce  Stewart  and  Co.,  Limited, 
manufacturers  of  tlie  "Imperial"  line  of  gasoline  en- 
gines. In  order  to  meet  the  increasing  demand  for 
these  engines,  it  has  been  found  necessary  to  erect  a 
new  building.  Tliis  is  a  fireproof  structure  60  x  120 
feet.  It  will  be  ready  for  occupation  about'  July  1st, 
and  will  about  double  the  company's  capacity. 
Fort  William,  Ontario. 

The  Canadian  Iron  Foundries,  Ltd.,  Fort  William, 
Out.,  has  let  the  general  contract  to  M.  11.  Bradin  and 
Fi-ancis  Block,  Fort  William,  Ont.,  for  a  foundry  ad- 
dition to  cost  $20,000. 

Winnipeg. 

The  Home  Api)liances  Mfg.  Co.,  Ltd.,  Winnipeg,  has 
been  incorjjorated  with  a  capital  stock  of  $250,000. 
by  Arthur  E.  Cox,  John  R.  Campbell,  George  F.  Chad- 
burn  and  others,  to  manufacture  washing  machines, 
machineiy,  tools,  etc. 

Montreal. 

The  Northei-n  Electric  Co.,  121  Shearer  Street,  Mon- 
treal, will  build  an  addition,  construction  to  start  at 
an  early  date.  Mr.  Cameron  is  assistant  general 
manager. 

The  C.  P.  II.  Gas  Engine  Co.  of  Canada,  Ltd.,  Mon- 
treal, has  been  incorporated  with  a  capital  stock  of 
.$100,000  by  Joseph  Cepeda,  Jean  Van  der  Ghote,  Louis 
Chalvin  and  others  to  manufacture  engines,  motors, 
machinery,  etc. 


MERGER  AT  BRANTFORD. 

John  H.  Hall  and  Sons,  Limited,  Link  Up  With 
Williams  Tool  Corporation,  Erie,  Pa. 

John  II.  Hall  &  Sons,  Limited,  Brantford,  wlio  are 
the  largest  mamifacturers  of  pipe  machines  in  Canada, 
have  merged  their  business  with  that  flf  the  Williams 
Tool  Corporation  of  Erie,  Pa.,  who  are  the  largest  and 
one  of  the  oldest  manufacturers  of  pipe  machines  in 
the  United  States,  having  a  capitalization  of  $1,000,- 
000.  The  Brantford  plant  will  be  known  as  the  Hall 
plant  of  the  Williams  Tool  Corporation. 

Mr.  Leslie  S.  Hall,  president  and  general  manager 
of  John  H.  Hall  &  Sons,  Limited,  when  interviewed  as 
to  the  possible  changes  the  merger  would  make  with 
the  present  active  members  of  their  company,  stated 
that  no  radical  change  would  be  made  in  the  maiuige- 
ment;  in  fact  with  the  American  organization  coming 
in  the  local  branch  would  be  in  an  enviable  position  as 
nearly  all  of  the  present  officers  would  continue  on  in 
executive  positions  in  the  new  corporation. 

Mr.  Leslie  S.  Hall  will  be  vice-president,  taking  an 
executive  position  between  the  two  factories.  Mr.  A. 
R.  Hall  will  be  manager  of  the  local  plant,  and  Mr. 
E.  L.  Williams  will  have  charge  of  the  office.  Mr.  E. 
W.  Hall  is  retiring  as  secretary  and  treasurer  of  the 
company,  and  Mr.  E.  L.  Hall  will  no  doubt  continue 


with  the  new  cori)oratiori  on  his  return  from  England. 

At  present  the  Brantford  plant  is  running  to  full 
capacity,  and  has  been  operating  a  night  shift  for 
some  months  past.  With  the  increasing  demand  for 
Hall  machines,  and  the  prospect  of  large  export  <ii- 
ders,  it  is  expected  that  it  will  be  neces.sary,  in  tlic 
near  future,  to  vacate  the  present  premises  and  build 
a  large  modern  factory  elsewhere. 

The  merger  of  these  two  large  companies,  specializ- 
ing on  pipe  machines  alone  as  they  now  do,  will  mean 
much  to  the  machinery  houses  of  ('anada  and  the 
users  of  pipe  threading  machines  in  general.  The  new 
corporation  will  have  a  capitalization  of  one  and  a 
(juartcr  million  dollars,  and  the  entire  activities  of  the 
company  will  be  to  i)roduce  the  very  latest  and  best 
in  |)ipe-threading  machines.  To  the  machinery  hou.ses 
this  will  mean  that  the  present  high  standard  of  the 
Hall  product  will  be  maintained  and  if  possible  im- 
proved. Machines  will  l)e  manufactured  in  larger 
(luantities  and  it  is  hoped  in  the  near  future  that  the 
company  will  be  able  to  make  shipment  from  stof^k 
held  in  their  own  warehouse.  Standard  stock  parts 
and  dies  will  be  available  for  immediate  shipment. 

A  special  department  of  the  new  corporation  will 
be  the  publicity  engineer,  or  educational  department. 
Attractive  literature,  covering  the  various  uses  of  the 
pipe  machine,  as  seen  from  the  users'  standpoint,  will 
be  covered,  showing  charts,  diagrams  and  devices  in 
actual  price,  the  cost  of  threading  pipe,  lost  produc- 
tion and  how  to  overcome  same.  For  the  man  on  the 
machine  a  complete  service  of  instructive  and  edu- 
cational circulars,  service  charts  and  booklets  will  be 
issued,  giving  the  operator  the  manufacturers'  advice 
and  serve  of  twenty  years  experience  in  threading 
pipe. 

Hall  &  Sons  have  made  many  distinctive  improve- 
ments on  the  pipe  machines,  which  are  all  covered  by 
patents,  and  these,  in  conjunction  with  the  American 
company's  patents,  will  cover  all  the  requirements  of 
the  pipe  threading  trade.  The  company  are  installing 
several  special,  high-powered,  modern  machines  which, 
they  hope  will  enable  them  to  overcome  the  continued 
delay  in  shipments. 


WILL  MAKE  POCKET  KNIVES 

Canada  Cutlery  Co.,  Limited,  Establishes  a  New 
Industry  in  City  of  Kingston 

Ratepayers  of  Kingston  voted  favorably  on  May  1!' 
on  a  by-law  providing  for  the  purcha.se  by  the  city  of 
the  Cereal  Works  property  and  its  lease  for  twenty 
years  with  option  of  purchase  to  C.  A.  Eaton  of  Tur- 
ner's Falls,  Ma.ss.  It  is  Mr.  Eaton's  intention  to  com- 
mence the  manufacture  of  pocket  knives,  and  a  com- 
pany to  be  known  as  the  Canada  Cutlery  Co.,  Limited, 
will  be  formed  for  the  purpose.  ^Ir.  Eaton,  who  has 
for  the  past  fifteen  months  been  works  manag:ei-  of  the 
John  Russell  Cutlery  Co.,  Turner's  Falls,  Mass.,  will 
be  general  manager  of  the  company.  The  company 
will  have  an  authorized  capital  of  $50,000  of  which 
$35,000  will  be  issued  immediately  and  the  balance  as 
required. 


PERSONAL 

D.  W.  Armstrong,  formerly  with  Canada  Foundries 
and  Forgings  Limited,  has  been  appointed  district 
sales  manager,  Montreal,  for  the  Dillon  Crucible  Alloys 
Ltd.,  of  Welland,  Ont. 
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SHIPBUILDING 


GOVERNMENT'S    PROPOSAL    TO  ENCOURAGE 
SHIPBUILDING  CONCURRED  IN  BY 
PARLIAMENT. 

In  support  of  the  Government's  proposal  to  stabi- 
lize the  shipbuilding  industry  in  Canada,  the  Minister 
of  Marine,  Hon.  C.  C.  Ballantyne  said  23,500  men  were 
engaged  in  steel-shipyards,  of  whom  25  per  cent  were 
returned  soldiers,  and  that  from  $25,000,000  to  $30,- 
000,000  spread  over  the  next  three  years  woidd  be 
about  the  extent  of  the  financial  assistance  Avhich  the 
endorsation  of  promissory  notes  for  purchasers  would 
require  from  the  Canadian  Treasury.  The  Govern- 
ment's proposal  was  made  largely  with  a  view  to  se- 
curing French  orders  for  ships  which  the  present  state 
of  the  currency  of  France  would  not  permit  being  paid 
for  in  cash  at  this  time. 

The  resolution  embodying  the  Government's  plan 
was  supported  by  mi?mbers  representing  constituen- 
cies containing  shipyards  and  was  opposed  by  repre- 
sentatives of  inland  constituencies  and  members  who 
are  on  principle  opposed  to  any  bonusing  of  industry 
either  direct  or  in  the  form  of  direct  assistance  or  by 
tariff  protection. 

The  powers  taken  by  the  Government  to  protect  its 
advances  by  liens  and  other  security  are  ample,  and, 
AvhiLe  the  necessary  temporary  [financial  assistance 
to  tide  the  shipbuilding  concerns  over  the  period  of 
financial  reconstruction,  of  those  friendly  countries 
from  which  ship  orders  are  expected  is  assured  by 
Parliament's  ratification  of  the  Government's  plan, 
there  is  no  apparent  reason,  why  in  the  end,  the  Trea- 
surv  should-  suffer. 

As  a  result  of  the  adoption  of  the  Resolution  by 
Parliament,  the  continued  operation  of  shipbuilding 
yards  throughout  Canada  for  several  years  seems 
assured,  bv  the  end  of  Avhieh  time  it  is  to  be  expected 
that  the  industry  will  have  experience  and  stability 
sufficient  to  enable  it  to  compete  in  world  markets. 


S.S.  "CANADIAN  WINNER,"  LAUNCHED  AT 
VICTORIA,  V.  IS. 

On  June  29th  the  Harbor  Construction  Co.  launched 
the  S.S.  "Canadian  Winner,"  the  first  steel  ship  of 
her  tonnage  to  he  constructed  in  Vancouver  Island. 
A  second  ship,  the  "Canadian  Traveller,"  will  be  ready 
for  launching  at  the  end  of  August. 

The  construction  force  is  composed  of  returned  sol- 
diers and  sailors,  and  it  is  feared  that  it  will  be  neces- 
sarv  to  dismantle  the  plant  and  close  down  the  yard 
in  the  Autumn,  after  the  completion  of  the  second  ship, 
as  Mr  Charles  J.  V.  Spratt,  General  Manager  of  the 
plant,  states  there  is  no  possibility  of  private  contracts 
beina-  obtained  because  of  the  exchange  rate  and  the 


high  cost  of  steel  at  Victoria.  About  half  the  working 
force  will  be  discharged  following  the  launching,  and 
the  remainder  cannot  be  employed  after  the  late  Sum- 
mer. The  Victoria  newspapers  express  great  dissat- 
isfaction with  the  decision  of  the  Government  not  to 
allot  further  ship  contracts  to  the  Victoria  plant, 
and  claim  that  there  was  an  understanding,  to  which 
members  of  the  Government  were  a  party,  that  work 
would  be  continuous  in  the  Harbor  Construction  Com- 
pany's plant  for  at  least  two  years.  The  A^'ictoria 
"Times"  states  editorially:  "To  the  extent  the  Gov- 
ernment is  not  implementing  this  promise  it  is  break- 
ing faith." 

The  "Canadian  Winner"  is  413  ft.,  by  52  ft.  beam 
and  31  ft.  moulded  depth.  The  engines  have  been 
l)uilt  by  John  Inglis  &  Sons,  Toronto,  and  will  furnish 
3,000  i.h.p.  The  vessel,  like  others  completed  for  the 
Government,  is  8,100  tons  d.w. 


FREIGHTER  LAUNCHED  AT  TORONTO 

Saturday,  June  19th  saw  the  launching  of  the 
seventh  ocean  freighter  to  be  built  in  Toronto,  when 
the  S.S.  "Gonzaba, "  constructed  by  the  Dominion  Ship- 
building and  Repair  Company,  took  the  water  at  the 
foot  of  Spadiiia  Avenue.  The  "Gonzaba"  is  the  third 
ship  of  a  similar  type  to  be  built  this  year.  She  will 
carry  approximately  2,550  tons  of  dead  weight  and 
is  equipped  with  triple  expansion  reciprocating  en- 
gines of  950  horsepower.  Her  keel  was  laid  last  Feb- 
ruary, and  the  first  week  in  July  she  will  pull  out  on 
her  maiden  trip  to  Havana.  Following  this  trip  she 
will  enter  the  trading  service  in  the  Gulf  of  Mexico 
and  South  America.  A  sister  ship,  the  "Florida,"  is 
now  under  construction  by  the  same  firm.  The  ship 
was  christened  in  the  customary  way  by  Miss  Abaunza, 
daughter  of  Mr.  G.  Abaunza,  President  and  General 
Manager  of  the  Gulf  Navigation  Company,  New  Or- 
leans, for  Avhose  company  the  ship  has  been  built. 


SYDNEY,  N.S.,  A,  TRANSATLANTIC  PORT  OF 
CALL 

The  Furness  Withy  Co.  has  placed  two  steamers  on 
the  Liverpool,  St.  John's,  Newfoaindland,  Sydney, 
Nova  Scotia  route,  and  on  Dominion  Day  the  S.S. 
"Sachem"  with  passengers  and  freight  docked  at  Syd- 
ney. This  is  the  first  occasion  on  which  Sydney,  N.S., 
has  been  used  as  a  regular  transatlantic  port  of  call, 
and  the  decision  of  the  Furness  Withy  Co.  is  probably 
a  reflection  of  the  investment  made  by  English  in- 
terests in  the  Dominion  Steel  Corporation,  and  the 
presence  of  Viscount  Furness  on  the  London  Advisory 
Board  of  the  Corporation.    On  one  occasion  the  "Vir- 
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ginian"  landed  mails  at  North  Sydney,  the  bags  being 
taken  off  outside  the  Harbor  by  the  gunboat  "Can- 
ada.'" It  was  popularly  supposed  that  the  Allan  liner 
was  too  large  to  enter  Sydney  Harbor,  a  rumor  that 
made  those  who  knew  Sydney  Harbor  smile,  particu- 
larly when  during  the  war  these  vessels  visited  Syd- 
ney as  converted  cruisers  on  convoy  duty,  together 
with  much  larger  vessels.  The  Dominion  Coal  Com- 
pany on  one  occasion  prepared  to  coal  the  "Maure- 
tania"  in  Sydney  Harbor,  but  the  idea  was  abandoned 
not  because  of  any  difficulty  in  using  Sydney  Harbor, 
but  because  of  the  presence  of  .submarines  along  the 
coast. 


CANADIAN-VICKERS  LAUNCH  S.S.  "CANADIAN 
VICTOR.  " 

Oil  June  22nd,  Mrs.  J.  W.  Norcross  christened  the 
latest  of  the  Canadian  Government  freighters  built 
at  the  Canadian-Vickers  ward  at  Maisonneuve,  namely 
the  S.S.  "Canadian  Victor." 


CHAIRMAN  OF  CANADIAN  COLLIERIES  LIMITE 
MAKES  CLEAR  STATEMENT  ON  POSSI- 
BILITY OF  IRON  INDUSTRY  ON 
VANCOUVER  ISLAND 

Mr.  Henry  S.  Fleming  of  Xew  York,  Chairman  of  the 
Board  of  Directors  of  the  Canadian  Collieries  (Duns- 
muir)  Ltd.,  is  stated  by  the  Victoria  newsjiapers  to  be 
investigating  the  possibility  of  combining  the  opera- 
tion of  a  moderately  sized  steel  plant  with  the  coal 
mining  operations  of  his  Company.  Mr.  Fleming  is 
naturally  thoroughly  acquainted  with  the  resources 
of  Vancouver  Island,  in  which  the  Canadian  Collierie^ 
Ltd.,  has  extensive  holdings,  not  only  of  coal,  but  of 
ore  and  flux  bodies  and  water-powers.  In  addition 
Mr.  Fleming  was  formerly  associated  with  steel  works 
in  Pennsylvania,  and  was  a  special  delegate  to  Ottawa 
in  1917  on  a  committee  appointed  to  report  on  the  iron- 
ore  resources  of  Vancouver  Islanil  in  1917. 

That  Mr.  Fleming  has  aceurat'?  and  cleai-  ideas  re- 
garding the  basic  requirements  of  a  successful  iron 
industry  on  Vancouver  Island  is  evident  from  his  re- 
marks, as  reported  in  the  Victoria  papers,  which  are 
in  pleasant  relief  to  some  ill-informed  and  foolishly 
optimistic  statements  that  have  been  given  credence 
in  British  Columbia  in  recent  years  in  connection  with 
the  problem  of  initiating  the  iron  industry  that  British 
Columbia  so  ardently  desires. 

Mr.  Fleming  stated  there  could  be  no  doubt  re- 
garding the  iron  resources  of  Vancouver  Island. 

"The  magnetic  ores  which  some  persons  have  been 
decrying  make  the  highest  grade  a^eel.  We  used 
magnetite  in  Pennsylvania  for  the  production  of  steel 
that  was  sold  at  a  priea  above  market  price. 

"The  only  trouble  with  the  magnetic  ores  is  that 
Avith  them  the  furnace  capacity  is  slightly  reduced. 
The  ores  have  to  remain  longer  in  the  furnace,  than 
do  the  hematite  eves." 

The  chief  side  of  the  steel  situation  that  Mr.  Flem- 
ing is  started  out  to  investigate  at  once  is  the  mar- 
keting possibilities.  As  far  as  he  can  see  now,  Mr. 
Fleming  says  that  the  coast  steel  plant  would  not  be 
able  to  compete  farther  East  than  the  middle  of  the 
Prairies,  with  the  steel  plants  at  the  Soo.  He  says 
he  even  fears  the  Chicago  plants  more  than  the  Soo 
plants,  because  of  their  greater  efficiency  in  produc- 
tion. 


Marketing  Possibilities 

The  lowest  daily  production  that  a  steel  plant  can  De 
worked  on  is  325  tons.  And  even  this  production  in- 
volves overhead  costs  v/hich  are  the  same  as  for  plants 
four  times  that  size. 

"Regarding  the  marketing  end  the  whole  thing  nar- 
rows down  to  whether  :>25  tons  of  steel  can  be  disposed 
of  each  day  in  this  territory  or  produced  at  a  cost  that 
will  permit  of  e.xporf,"  sfiid  .Mr.  Fb-ming. 

Would  also  Manufacture 

"The  estahlisliinent  of  a  steel  plant  here  means  more 
than  the  creation  and  operation  of  furnaces,  althoujrh 
many  people  seem  to  believe  that  is  the  extent  of  it  all. 
We  will  have  to  establish  factories  to  manufacture 
the  iron  and  steel  as  it  comes  from  the  mills.  As  steel 
rail  i)roduction  is  carried  on  in  the  east  in  large  quan- 
tities and  at  a  low*  cost,  it  w^ould  be  almost  impf)ssible 
for  us  to  compete  at  first  with  the  Eastern  plants  in 
the  production  of  rails. 

"Our  output  then  will  have  to  be  manufactured 
into  such  products  as  billets,  nails,  Avire  fencing,  belts 
and  equipments  of  all  kinds.  It  is  likely  with  the  pre- 
sent high  freight  rates  we  will  be  able  to  iiobl  our  mar- 
ket here  for  such  products. 

"But  my  present  problem  is  to  find  out  just  how 
much  of  these  products  this  territory'  requires  and  can 
absorb." 

Mr.  Fleming  also  said  that  before  the  st'eel  plant  is 
launched  there  will  have  to  be  assurances  from  the 
Government  that  there  Avill  be  no  eight-hour  day  re- 
strictions or  Sunday  laws  enforced  to  cripple  the  in- 
dustry as  a  steel  plant  must  work  twenty-four  hours  a 
day  and  seven  days  a  week. 


MR.    HENRY    S.  FLEMING 


The  Worthington  Pump  and  Machinery  Corporation 
announces  purchase  of  the  Piatt  Iron  Works,  Dayton, 
Ohio,  together  with  patterns  and  good-will  of  the  busi- 
ness of  making  oil  extraction  machinery,  hydraulic 
turbine  and  water  wheel  machinery,  and  steel  con- 
tainers. 
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CANADIAN  IRON  MEN 

From  C.  M.  I.  Bulletin 
MR.  aEORGE  1).  MACDOUGALL. 

Mr.  Georgia  MacDougall  was  born  at  St.  Peters,  C.B., 
in  1873  where  his  father  John  Cameron  Macdougall, 
M.D.C.M.,  practised  as  a  doctor.  After  receiving  his 
early  education  in  the  public  school  at  Oxford,  in  Pictou 
Academy  and  Dalhousie  College,  Mr.  Macdougall 
entered  McGill  University  from  which  he  graduated 
in  1895  with  the  degree  of  B.A.Sc  (with  honours)  in 
Mechanical  Engineering. 

Since  that  time  Mr.  Macdougall  has  had  a  wide  and 
varied  experience  in  mechanical  engineering  both  in 
Canada  and  the  United  States.  Beginning  with  the 
Robb  Engineering  Company  at  Amherst,  N.S.,  he  after- 
wards went  across  the  line,  and  was  engaged  in  shop 


MR.  GEO.  D.  MACDOUGALL 


and  engineering  work  for  the  G.  F.  Blake  manufac- 
turing Company,  of  East  Cambridge,  until  1898.  For 
next  year  he  was  chief  draftsman  on  marine  engin- 
eering for  the  Fore  River  Ship  and  Engine  Company, 
Weymouth,  aud  later  was  in  charge  of  power-house 
design  and  erection  with  the  Edison  Illuminating 
Company  of  Boston. 

In  1900  he  accepted  a  position  with  the  Dominion 
i  Iron  and  Steel  Company  as  master  mechanic  and  as- 
I  sistant  manager  of  ore  mines  at  Wabana,  Nfld.,  but 
returned  to  the  United  States  at  the  end  of  1901  to  be- 
come assistant  chief  engineer  for  the  Lackawanna 
Steel  Compauv,  Buffalo,  and  later  mechanical  super- 
intendent.   From  1904  to  1909  he  was  Avith  the  Do- 


minion Iron  and  Steel  Company  at  Sydney,  N.S.,  two 
years  as  mechanical  superintendent  and  three  as  chief 
engineer,  following  which  he  was  Superintendent 
of  construcetion  for  the  Canada  Iron  Corpor- 
ation at  Midland,  Ontario.  At  the  beginning 
of  1911  he  returned  to  the  Dominion  Iron  and 
Steel  Company  as  mechanical  superintendent, 
and  in  1916  became  assistant  general  superintendent 
in  chargie  of  the  engineering  and  mechanical  depart- 
ments, retaining  this  position  until  he  accepted,  in 
1918,  his  present  position  of  general  superintendent  of 
the  Nova  Scotia  Steel  Company,  Ltd.,  New  Glasgow, 
N.S. 

Mr.  Macdougall  is  1st  Vice-President  of  the  Mining 
Society  of  Nova  Scotia,  President  of  the  Nova  Scotia 
Accident  Prevention  Association  and  was  recently 
elected  Vice-President  of  the  Institute.  He  is  also  a 
member  of  the  West  of  Scotland  Iron  and  Steel  Insti- 
tute,, the  Engineering  Institute  of  Canada,  the  Ameri- 
can Iron  and  Steel  Institute,  the  American  Society  of 
Mechanical  Engineers,  etc. 


NEW  USE  FOR  ELECTRIC  FURNACES. 

Electric  ferroalloy  furnaces  have  been  diverted  to 
a  most  interesting  use  commercially.  A  Southern 
company,  which  made  synthetic  pig  iron,  ferro-man- 
ganese,  ferrosilicon  and  other  similar  products  during 
the  war  in  its  electric  furnaces,  found  itself  after  the 
armistice  with  the  problem  of  finding  a  profitable  use 
for  its  equipment.  Prices  for  ferro-manganese  and 
low-phosphorus  pig  iron  had  declined  and  in  the  pro- 
duction of  certain  other  alloys  there  was  keen  com- 
petition. The  result  of  wide  investigations  has  been 
the  manufacture  in  this  type  of  furnace  of  phosphoric 
acid  and  potash  on  a  fairly  large  scale.  For  making 
phosphoric  acid,  phosphate  rock  is  smelted  in  the  elec- 
tric furnace  and  the  phosphorus  driven  off  as  phos- 
phoric oxide,  suspended  in  the  gases.  These  are  col- 
lected and  treated  by  the  Cottrell  electric  precipitation 
system  in  which  the  phosphorus  compounds  are  col- 
lected electrically  as  a  fine  powder.  By  further  treat- 
ment and  concentration  a  superior  product  is  obtained, 
free  from  many  of  the  impurities  which  are  present 
when  sulphuric  acid  is  the  disintegrating  agent. 

In  the  manufacture  of  potash,  Southern  shales  are 
similarly  treated  with  the  formation  of  oxides  of 
potassium  in  the  gases  and  their  electrical  precipitation 
and  collection. 

The  substitution  of  electricity  for  expensive  chemi- 
cals in  these  interesting  cases  is  not  only  a  feature  of 
this  new  practice,  but  there  is  the  otlier  novelty  that 
electricity  is  used  both  as  the  destroying  or  breaking- 
down  agent  and  as  the  medium  by  which  the  final  pro- 
ducts are  removed. — "Iron  Age." 


James  C.  Blair,  Toronto  manger  for  Alfred  Herbert, 
Limited,  of  Coventry  England,  manufacturers  of  ma- 
chine tools  and  supplies,  is  about  to  open  a  showroom 
at  Nos.  1  and  3  Jarvis  street,  Toronto,  which  Avill  be 
ready  about  the  middle  of  July.  A  representative 
stock  of  turet  and  capstan  lathes,  milling  and  drilling 
machines,  etc.,  will  be  carried  and  demonstrated  at 
the  showroom,  which  will  be  devoted  to  a  display 
of  the  Alfred  Herbert,  Ltd.,  goods.  The  firm  have 
issued  an  excellent  publication  entitled  "Cutting 
Tools"  which  they  are  sending  to  those  interested. 
The  office  is  in  the  Board  of  Trade  Building,  Yonge 
Street. 
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BOOK  REVIEW 

TECHNICAL  WKITING.    By  T.  A.  Rickard,  Editor 
of  "Mijiing  and  Scientific  Press."    First  edition. 
John  Wiley  &  Son,  New  York  and  Chapman  & 
Hall,  London.    178  pages  with  itidex.  Buckram 
Boards.   $L50  net. 
Tliose  who  have  read  Mr.  Rickard 's  previous  work, 
"A  (juide  to  Technical  Writing,"  will  need  no  intro- 
duction to  his  abilities  to  point  out  the  frequent  faults 
of  technical  writing,  a  subject  which,  as  the  editor 
of  a  technical  ))ul)lication,  must  be  constantly  before 
him.    "This  little  book"  states  Mr.  Rickard  in  his  pre- 
face "lias  grown  froiri  a  set  of  five  lectures  delivered 
before  the  engineering  classes  of  the  University  of 
California  in  1916.    It  is  a  ticklish  task  to  write  on 
writing  because  the  effort  provokes  self -consciousness. 
All  I  hope  to  accomplish  by  means  of  these  printed 
lectures  is  to  cause  members  of  my  former  profession 
to  'sit  up  and  take  notice.'  "    We  believe  Mr.  Rickard 
can  claim  to  be  master  of  two  professions. 

As  a  writer,  Mr.  Rickard  is  well  qualified  to  advise 
on  style,  having  himself  developed  one  of  the  most 
lucid  and  readable  styles  in  contemporary  techincal 
literatui-e.  A  mode  of  expression  such  as  that  employ- 
ed by  Mr.  Rickards  is  not,  however  one  that  can  be 
easily  come  by,  and  it  will  be  admitted  by  those  who 
have  any  experience  of  writing  that  what  is  apparently 
the  happy  and  spontaneous  expression  of  the  moment 
is  in  Ideality  the  outcome  of  much  reading,  much  ex- 
perience, much  labor,  and  a  thorough  knowledge  of 
the  subject  written  about.  Those  who  have  had  occa- 
sion to  look  over  the  papers  of  students  and  immature 
writers  will  have  noticed  that  half  assimilated  and  in- 
complete knowledge  leads  to  a  turgidity  that  no  a- 
mount  of  use  of  technical  terms  will  help  to  clear,  and, 
conversely,  the  speeches  of  eminent  scientists,  who 
thoroughly  comprehend  their  subject,  are  remarkable 
for  their  simplicity  of  wording  and  the  clearness  with 
which  the  idea  they  discuss  are  presented  to  the 
reader. 

One  of  Mr.  Rickard 's  happiest  essays  dealt  with 
the  romance  of  mining,  and  was  doubtless  much  appre- 
ciated by  the  International  Mining  Convention  before 
which  it  was  delivered  recently  at  Seattle,  but  this 
essay  could  not  have  been  undertaken  without  vdde 
knowledge,  and  revealed  an  acquaintance  with  litera- 
ture, old  and  new,  sacred  and  profane,  that  is  attained 
by  few  technical  writers.  While,  therefore,  the  attain- 
ment of  Mr.  Richard's  own  felicity  of  expression  is 
only  possible  to  those,  who  in  addition  to  the  ability  to 
think  clearly  and  the  possession  of  accurate  technical 
knowledge,  are  deeply  read  and  possess  more  than 
an  ordinary  education  in  English,  there  is  a  wide- 
spread necessity  existing  among  engineering  students 
to  improve  their  use  of  English  as  an  instrument  to 
convey  technical  knowledge  to  others. 

Mr.  Richard's  slogan  is  "Remember  the  reader," 
which  he  correctly  terms  the  fundamental  rule  of  writ- 
ing. "Somebody  must  put  hard  work  into  every  tech- 
nical article  that  is  written  for  publication,  if  not  the 
author,  then  the  editor;  if  both  the  author  and  the 
editor  shirk  their  duty,  the  reader  will  have  a  head- 
ache." 

A  quotation  from  Quintillian  by  Hill  is  used  by  Mr. 
Rickard,  to  emphasise  the  necessity  for  clearness,  that 
is  very  apt.  "It  is  not  enough  to  use  language  that 
may  be  understood ;  it  is  necessary  to  use  language  that 
must  be  understood." 


"Superlatives  and  otiier  Diluents,"  is  a  chapter 
touching  a  common  fault  of  writers.  "Diluent"  is  a 
delicious  sarcasm.  The  word  "very"  it  is  stated  can 
be  deleted  nine  times  out  of  ten.  The  qualification  of 
the  unqualifiable  word  "unique"  is  properly  con- 
demned. "Considerable"  is  described  as  "a  woolly 
word,  usually  out  of  place  in  a  technical  statement." 
Such  loose  and  indefinite  terms  as  "  more  or  less," 
"some,"  "greater  or  less  extent,"  "more  or  less  com- 
pletely" are  shown  to  be  a  source  of  weakness.  "The 
secret  of  a  vigorous  style  is  the  rejection  of  the  super- 
fluous word"  is  Mr.  Richard's  conclusion.  At  the  same 
time  he  shows  that  clearness  is  desirable  even  if  it  re- 
quires seeming  tautology. 

A  helpful  chapter  is  that  on  hyphens  and  compound 
words,  the  trend  of  which  is  to  be  seen  from  the  fol- 
lowing examples  : 

"A  'single  stamp-mill'  is  a  lonesome  mill. 

"  'A  single-stamp  mill'  is  a  mill  consisting  of  bat- 
teries of  one  stamp  each. 

"A  'single-stamp-mill  is  a  mill  containing  only 
one  stamp. 

"A  'crude  ore-bin'  is  an  ore-bin  of  crude  construc- 
tion. 

"A  'crude-ore  bin'  is  a  bin  made  to  contain  crude 
ore. 

"  A  'crude  ore  bin'  is  an  example  of  crude  writing." 

In  the  chapter  of  "slovenliness"  Mr.  Rickard  criti- 
cises, not  too  hotly,  the  befouling  of  the  English  lang- 
uage with  vulgarisms  and  colloquialisms  that  are  un- 
derstood only  locally  or  regionally.  "Chucking  muck 
in  the  gob"  may  be  a  phrase  understood  in  Yorkshire 
coal-mines,  but  it  is  not  preferable  to  "packing  the 
waste,"  a  term  that  does  permit  of  ambiguity. 

"Jargon"  is  dealt  with  entertainingly  but  in  a  root 
and  branch  fashion.  It  is  described  as  dealing  in 
periphrases  rather  than  going  straight  to  the  point, 
it  loves  the  abstract  rather  than  the  concrete,  it  dab- 
bles in  words  of  sound  rather  than  meaning."  Sir 
Arthur  Quiller-Couch  is  quoted  as  writing;  "In  litera- 
ture as  in  life  he  makes  himself  felt  who  not  only 
calls  a  spade  a  spade,  but  has  the  pluck  to  double 
spades  and  re-double." 

We  think  Mr.  Rickard 's  truest  statement  is  that 
slovenly  writing  is  the  result  of  slovenly  thinking, 
"for  slovenly  habits  of  expression  corrode  the  very 
substance  of  thought."  A  notable  quotation  is  given 
from  Whewell,  who  in  the  "Philosophy  of  the  In- 
ductive Sciences"  writes:  "Language  is  often  called 
an  instrument  of  thought,  but  it  is  also  the  nutriment 
of  thought;  or  rather  it  is  the  amosphere  in  which 
thought  lives ;  a  medium  essential  to  the  activity  of 
speculative  powers,  although  invisible  and  impercep- 
tible in  its  operation,  and  an  element  modifying,  by  its 
qualities  and  changes,  the  growth  and  complexion  of 
the  faculties  which  it  feeds." 

Mr.  Richard's  little  book  is  commended  to  all  who 
desire  tha*t^.  their  writing  shall  clearly  express  the 
thoughts  they  desire  to  communicate.  While  not  all 
can  hope  to  attain  to  the  ideal  of  language  expressed 
by  Mr.  Rickard  in  the  concluding  sentence  of  his  book, 
it  is  here  quoted  as  a  fine  example  both  of  style  and 
idealism.  "Language  is  a  factor  in  the  evolution  of 
the  race  and  an  instrument  that  Avorks  for  ethical  pro- 
gres.s — it  is  a  gift  to  be  cherished  as  the  ladder  by 
which  man  has  climbed  from  his  bestial  origin  and  by 
which  he  may  ascend  to  a  loftier  destiny,  in  which. 
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ceasing  to  stammer  in  accents  that  are  but  the  halting 
expression  of  swift  thought,  he  shall  unfold  his  mind 
in  the  fulness  of  speech,  and,  neither  withholding  what 
he  wants  to  say  nor  saying  what  he  wants  to  withhold, 
shall  be  linked  to  his  fellows  by  a  perfect  communion 
of  ideas."  F.W.G. 


BENEFICIATION  OF  LOW-GRADE  ORES  ON  THE 
MINNESOTA  RANGES  SUGGESTS  SIMILAR 
UTILISATION  OF  ONTARIO  ORES. 

(By  J.  J.  O'CONNOR.) 

The  prophetic  vision  of  iron-ore  operators  of  the 
Minnesota  ranges,  in  meeting  and  mastering  the 
problems  of  beneficiating  the  immense  quantities  of 
low-grade  ores,  will  enable  these  ranges  to  hold  out 
a  supply  of  iron  ore,  far  into  the  future,  after  the 
present  known  high-grade  ores  are  exhausted. 

All  over  the  central  portion  of  the  Mesabi,  are  al- 
most unlimited  quantities  of  low-grade  ore,  a  few 
points  in  iron  below  what  the  furnaces  today  can 
handle  at  a  profit. 

The  washable  ores  are  in  great  quantity  and  are 
already  being  washed  up  to  commercial  grades  hy 
millions  of  tons  per  year. 

The  eastern  end  of  the  Mesabi  has  great  low  grade 
deposits  of  magnetic  ore,  for  the  handling  of  which, 
a  process  has  been  worked  out,  at  a  cost  of  half  a  mil- 
lion dollars  actually  expended. 

The  Vermillion  range  has  large  deposits  of  banded 
jasper,  streaks  of  ore,  separated  by  bands  of  jasper 
and  silica. 

Minnesota's  high-grade  ores  have  enabled  her  to 
gain  a  commanding  position  in  the  iron-producing 
world.  Her  iron-ore  operators  are  far  sighted  enough 
to  prepare  for  the  successful  holding  of  the  lead  she 
now  enjoys,  as  the  greatest  iron  producer  in  the 
world,  by  lending  their  money  and  talent  in  devising 
ways  for  the  beneficiating  of  her  low-grade  ores. 

When  Judge  Gary  of  the  United  States  Steel  Cor- 
poration was  in  Duluth,  Minn,  in  January  1918,  he 
said :  ' '  Within  this  state  are  billions  of  tons  of  iron 
ore  not  now  considered  of  any  market  value  Avhat- 
evr,  which  some  day  will  be  valuable  and  which  may 
be  used  practically  and  profitably  for  conversion  into 
iron  and  steel.  And  it  will  be  hundreds  of  years  be- 
fore this  ore  is  exhausted." 

The  conditions  obtaining  on  the  Minnesota  ranges, 
are  almost  exactly  duplicated  on  the  northern  On- 
tario ranges.  Judge  Gary's  terms  may  be  easily  ap- 
plied, and  with  equal  truthfulness,  to  the  Ontario 
ranges,  where  the  quantity,  grade  and  variety  of  ores 
are  repeated  on  range  after  range  to  an  almost  un- 
limitecl  extent,  all  susceptible  of  some  form  of  treat- 
ment to  bring  them  to  merchantable  grades. 

No  one  process  or  scheme  can  be  devised  to  bene- 
ficiate  all  kinds  coming  under  the  head  of  lean  ores. 
Each  variety  requires  separate  treatment,  at  varying 
costs. 

The  work  done  by  the  Hayden-Stone  interests  (Me- 
sabi Iron  Company)  upon  ore  already  magnetic  by 
nature,  makes  the  problem  of  handling  non-magnetic 
ores  very  much  easier.  A  non-magnetic  ore  can  be 
converted  into  a  magnetic  ore  by  giving  it  a  magnetic 
roast-  That  is  to  say,  if  a  small  percentage  of  coal 
or  coke,  or  even  peat,  be  mixed  with  a  non-magnetic 
iron  ore,  and  the  mixture  then  heated  in  a  suitable 
furnace,  to  a  suitable  teimperature,  under  suitable 
conditions,  the  ore  become  magnetic. 


The  muskeg  and  peat  beds  of  northern  Ontario,  to- 
gether with  the  enormous  hydro  development  possible 
in  the  territory,  would  solve  the  fuel  and  power  prob- 
lem of  any  such  undertaking  on  Ontario  ranges.  The 
preparation  and  production  of  peat  for  this  purpose, 
has  as  great  possibilities  in  it,  as  has  any  scheme  for 
briquetting  it,  and  selling  it  in  competition  with  coal.  ■ 

The  day  is  not  far  distant  when  Canada  must  look 
to  its  own  sources  for  a  supply,  of  at  least  a  very  large 
percentage,  of  its  iron  ore  requirements,  if  not  for 
the  whole  tonnage  charged  to  Ontario  furnaces. 
Everything  points  to  an  increasing  demand  for  iron 
ore  throughout  the  continent.  This  demand  will 
be  lasting,  and  so  increase  the  consumption  of  United 
States  Lake  Superior  ores,  that,  in  justice  to  them- 
selves, they  will  be  obliged  to  curtail  the  export 
of  their  high-grade  ores. 

It  would,  therefore,  seem  to  be  a  fitting  time  for 
the  Government  to  give  the  necessary  encouragement 
to  capital  to  invest  in  the  development  of  our  enorm- 
ous deposits  of  iron  ore  and  be  ready  for  the  day 
that  they  must  be  used,  and  may  be  our  only  depen- 
ence. 

Everything  that  is  being  done  on  the  Minnesota 
ranges  in  the  way  of  beneficiating  lean  ores,  can  be 
repeated  here  in  Ontario.  All  it  needs  is  Government 
encouragement,  to  induce  capital  to  invest  in  this 
greatest  of  all  industrial  enterprises.  There  never. 
bas  'been  a  time  in  the  history  of  Canada,  when  the 
conversion  of  this  great  natural  resource  into  an 
active  element  of  progress,  as  the  present.  There 
never  has  been  a  time  when  so  much  interest  has  been 
shown  by  her  public  men,  or  such  keen  sympathy  felt 
for  a  step  of  this  kind.  All  agree,  that  anything  that 
will  bring  about  the  rational  development  (Jf  our 
natural  resources,  must  be  in  the  general  interest  of 
Canada,  and  of  the  whole  people. 

It  must  not  be  forgotten,  that  the  only  chance  the 
Government  would  be  taking,  would  be  the  cost  of 
the  legislation.  If  the  passing  of  this  legislation  did 
not  bring  about  the  industrial  development  of  our 
iron  ores,  it  would  not  be  called  upon  for  any  outlay 
by  way  of  aid.  With  the  development  it  would  be 
certain  to  cause,  the  advantage  to  Canada  would  be 
Canada  would  be  immeasurable. 


PROJECTED  BLAST  FURNACE  AND  STEEL  ROLL- 
ING MILLS  FOR  SEATTLE,  WASH. 

"Iron  Age"  is  authority  for  the  statement  that  a 
steel  plant  is  projected  for  Seattle,  a  matter  of  in- 
terest to  British  Columbia,  in  view  of  the  announced 
policy  of  the  provincial  government  to  bring  about 
the  construction  of  a  steel  plant  in  that  province. 

It  is  announced  that  the  Western  Rolling  Mills  Cor- 
poration, of  Seattle,  has  purchased  a  contract  of  63 
acres  in  the  southern  city  limits,  on  which  will  be 
erected  the  first  unit  of  a  plant  for  the  manufacture 
of  steel  and  steel  products.  The  cite  acquired  has  a 
30-ft.  right  of  way  from  the  plant  location  to  the 
Duwamish  Waterway,  giving  the  company  transport- 
ation by  both  rail  and  water.  The  first  unit  of  the 
plant  to  be  built  will  cost  about  $1,000,000,  while  plans 
prepared  for  the  completed  plant,  Avith  blast  furnacen 
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hi  tlie  mines  mid  all  e(iuipment,  represent  an  outlay 
of  approximately  $15,000,000. 

Tiie  initial  unit  of  the  company,  work  on  which 
will  proceed  immediately,  will  consist  of  one  electric 
furnace  and  one  open-hearth  furnace,  but  buildings 
sufficient  to  house  the  completed  steel  plant  will  be 
erected  at  this  time.  These  structures  will  include 
three  buildings  i)aralleling  each  other  adjacent  to  the 
railroad  tracks,  the  mill  building  to  be  540  x  85  feet. 
Adjoining  it  will  be  two  smaller  buildings  one  240  x 
50  ft.,  and  the  other  250  x  .50  ft.  The  first  unit  will 
have  a  capacity  of  50  to  100  tons  daily,  and  will  em- 
ploy about  300  men.  All  machinery  and  enuipment 
in  the  plant  will  be  electrically  driven. 

Tiie  later  units  to  be  constructed  will  provide  an 
output  of  300  to  500  tons  daily,  and  will  include  a  mer- 
chant bar  rolling  null,  consisting  of  three  open-l;earth 
fui'uaces;  two  ingot  continuous  furnaces,  one  billet 
continuous  furnace,  one  breakdown  mill,  12-iii.  mer- 
chant mill,  electric  conveyors,  nuicliine  shop  and  elec- 
tric furnaces  for  sjjecial  steel. 

Tiie  company  has  control  of  hematite  ore  deposits 
near  Bellingham,  Wash.,  estimated  to  contain  100,000,- 
000  tons  of  ore,  and  of  ore  deposits  in  British  Colum- 
bia of  almost  eipial  value. 

The  company  is  headed  by  J.  Johnson,  i)resideut, 
an  experienced  steel  man,  who  obtained  his  knowledge 
and  working  experience  in  steel  at  the  Riga  Iron 
Works,  Riga,  Russia,  and  who  has  been  employed  in 
steel  plants  of  Germany  and  Switzerlaiul.  J.  M.  Price 
is  vice-president  and  Frederick  Bruhn  is  secretary- 
treasurer  of  the  concern.  City  offices  are  now  main- 
tained at  401-403  Pacific  Block. 

The  company  expresses  the  conviction  that  Seattle 
as  a  geographic  location  has  a  distinct  advantage  over 
other  locations,  and  points  to  tlie  fact  that  steel  and 
steel  products  alone  exported  from  tlie  Port  of  Seattle 
last  year  approximated  $37,000,000.  Officials  of  the 
company  declare  that  on  Japanese  inijiorter  has  of- 
fered to  contract  for  the  entire  output  of  the  mill  for 
six  months  if  date  of  delievery  cjiii  lie  guiiranteed. 


The  Report  of  the  Factories  Inspector  for  Nova  Sco- 
tia refers  to  disappointing  results  of  the  ap|)ointirient 
of  safety  inspectors  in  industrial  establishments  in  the 
Province,  and  states:  "The  men  appointed  as  safe- 
"ty  engineers  were  in  each  case  good  reliable  men, 
"thoroughly  in  earnest,  and  at  the  outset  determined 
"to  make  good  on  the  job.  One  of  the  engineers,  who 
"was  an  expert  with  previous  experience  in  the  United 
"States,  finding  tliat  he  did  not  receive  proper  support 
"or  encouragement  from  these  higher  up,  resigned, 
"saying  that  he  could  not  afford  to  waste  his  time, 
"the  position  of  these  men  was  not  given  prominence, 
"they  had  no  influence  with  the  heads  of  departments, 
"and  even  ordinary  foremen  could  ignore  their  sug- 
' '  gestions. " 

Safety  propaganda  is  difficult  to  direct  from  the 
top.  It  has  to  proceed  from  the  ground  up,  and  before 
any  useful  work  can  be  accomplished  it  is  necessary 
that  both  workmen  and  foremen  must  be  convinced  of 
the  necessity  for  safety  measures,  otherwise  they  will 
oppose  passive  if  not  active  resistance  to  any  kino 
vation  of  the  "safety  first"  man,  who,  as  the  Inspector 
laments,  is  far  fi'om  being  taken  seriously  in  many 
plants. 


Labor  politics  in  Australia  seem  to  be  accompanied 
by  much  bitterness.  The  "Industrial  Au.stralian  and 
Mining  Standard"  last  to  hand  contains  a  sardonic 
cartoon,  in  which  a  gentleman  of  the  traditional 
"capitalist"  type  as  portrayed  in  American  lampoons, 
is  shown  addressing  an  audience  of  apparent  jailbirds 
as  follows:— "Now  boys,  I  will  put  the  motion,  Hands 

"up  the  b   scabs  and  traitors  who  want  to  con- 

"tinue  doing  a  fair  day's  work  for  a  fair  day's  pay. 
"Thank  you,  boys,  not  a  single  hand  raised:  I  declare 
"the  resolution  to  strike  carried  unanimously." 

GRAY  IRON  &  SEMI  STEEL  CASTINGS 

Of  All  Descriptions 
From  5  lbs.  up  to  4  tons 


I'oundry  capacity,  15  t  ns 
per  day. 

DiHicult  castings  our  spec. - 
alty.' 

Mixtures  regulated  by 
chemical  analysis  and  all 
castings  sandblasted. 

Kstimates  from  blue  prints 
submitted  promptly. 

II    desired,  we   can  make 

patterns  to  your  drawings. 


G.  W.  MacFarlane 
Engineering,  Limited 

Paris,  Ontario 


National  Iron  Corporation,  Limited 

Head  Office,  Works  and  Docks:~TORONTO 


C^t  lRtlN  PI  PE 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  carried  in  stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 
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EDITORIAL 

Transportation  Routes  are  Undergoing 
Re-Ali  gnment 


A  re-Mli|!,iini(Mit  of  transpoi'tation  routes  in  North 
America  is  assiiiniii^'  (lel'iiiite  sliape,  some  of  the 
causes  beiiiii'  iiiiileveloped,  and  a,s  yet  not  clear,  and 
other  causes  more  apparent. 

The  more  general  use  of  the  Panama  Canal  is  fol- 
lowing upon  the  great  port  improvements  on  the  Pa- 
cific Coast,  Seattle  having  taken  the  lead  and  reaped 
the  initial  benefits  of  its  expenditures,  with  Van- 
couver not  far  beliind.  More  and  more  does  it  seem 
likely  that  the  trade  of  the  Orient  will  flow  towards 
the  Pacific  ports,  and  that  Vancouver  will  increase 
in  importance  and  volume  of  shipping  interchange. 
The  growing  strength  of  Japan,  and  the  commercial 
imjietus  and  increase  in  population  which  is  likely  to 
follow  her  occupation  and  administration  of  Eastern 
Siberia,  Manchuria,  Sakhalin,  Corea,  and  the  long 
iieralded  renaissance  of  China,  which  seems  likely  to 
take  place  under  Japanese  tutelage  forecast  much 
coming  enlargeinent  of  the  commerce  of  the  Northern 
J'acific.  The  political  changes  which  these  future  de- 
velopments may  give  rise  to  are  momentous  and  may 
force  some  re-adjustment  of  the  attitude  of  North  Amer- 
ica towards  Japanese  and  Chinese  ambitions,  but  they 
point  indubitably  towards  greater  importance  of  the 
Pacific  ports  and  the  railway  lines  that  serve  them. 
The  presence  in  China  of  great  deposits  of  anthracite, 
bituminous  coal,  iron  and  alloy  metals,  is  one  of  the 
significant  facts  indicating  world  destinies. 

'I'lie  great  bituminous  coal  reserve  of  Canada  lies 
bordering  the  crest  and  to  a  great  extent  on  the  Al- 
bertan  side  of  the  Rockies.  This  deposit  is  so  large 
and  u]uque  in  Canada  that  it  must  at  some  future 
date  become  the  dominating  centre  of  Canadian  in- 
dustry, and  tlie  focus  from  which  transportation  lines 
will  radiate.  Inspection  of  the  map  will  show  that 
the  western  coalfield  is  relatively  near  to  the  Pacific 
Coast,  and  that  in  days  to  come  Vancouver  will  be- 
come a  great  coal-exporting  port,  and  the  point  from 
which  manufactured  articles,  made  with  the  assistance 
of  western  coal  will  go  out. 

The  recent  conferences  on  the  St.  Lawrence  water- 
way indicate  cpiite  unmistakably  that  the  future  will 
see  ocean-going  vessels  going  to  Duluth  and  Port  Ar- 
thur, which  will  not.  displant  but  will  supplement  the 


existing  east  to  west  rail  lines,  and  others  that  ai'e 
yet  to  be  built.  Such  a  route  will  mitigate  those  sea- 
sonal crises  in  transportation  wliich  the  pei'iodical 
accumulation  of  crops  combijied  with  clinuitic  con- 
ditions nnist  always  catise  in  North  America,  and  it 
will  be  time  to  talk  about  redundance  of  transportation 
facilities  and  competition  of  facilities  when  it  shall 
be  demonstrated  that  existing  routes  a're  adequate. 
Most  people  will  be  of  the  opinion  that  their  com- 
plete inadequacy  has  been  proven. 

From  the  viewpoint  of  the  coal  and  steel  industries 
of  Canada,  the  importance  of  the  St.  Lawrence  water- 
way— should  its  possibility  be  favorably  reported  upon 
by  the  engineers  who  are  studying  it — is  that  it  will 
enable  Nova  Scotian  coal  and  Newfoundland  ore 
to  be  brought  to  steei  jilants  and  metal-workiitg  es- 
tablishments in  Ontario  and  Queliec,  and  thereby 
lessen  a  dependency  upon  oui'  neighbors  that  has  l)e- 
come  a  national  menace. 

There  is  the  further  consideration  that  the  north- 
western states  of  the  Union  are  about  as  dependent 
upon  British  Columbia  and  Alberta  for  bituminous 
coal  as  Ontario  is  upon  United  States  sources  of  sup- 
ply. Quebec  -cannot  be  said  to  be  dependent  upon 
the  United  States  for  bituminous  coal,  as  there  is 
an  amply  sufficient  potential  source  of  supply  in 
Nova  Scotia,  and  the  St.  Lawrence  waterway  has  for 
many  years  carried  millions  of  tons  annually  from 
Nova  Scotia  to  Quebec  centres  of  consumption.  When 
the  coal  fields,  of  Alberta  and  British  Columbia  be- 
come the  main  source  of  bitttminous  coal  supply  along 
the  Pacific  coast  the  international  exchange  of  coal 
between  Canada  and  the  United  States  will  not  be  so 
humiliatingly  lop-sided  as  is  the  case  now. 

There  seems  therefore  emerging  from  today's  re- 
adjustments a  possibility  that  at  some  point  in  the 
Canadian  West,  perhaps  not  far  from  the  Saskatche- 
wan-Albertan  border,  there  will  be  discernible  the 
■"water-shed"  of  traffic,  from  which  on  one  side  the 
stream  will  flow  to  the  Pacific  ports,  and  on  the  other 
side  to  the  Atlantic  ports  of  the  Dominion.  The  ship- 
ment of  manufactured  articles  from  the  Bast  to  the 
three  provinces  of  Saskatchewan,  Alberta  and  British 
Columbia  will  lessen  as  the  coalfields  provide  a  domes- 
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tic  source  of  articles  that  now  originate  so  largely  in 
the  East,  and  to  the  southwards,  and  instead  of  being 
exporters  of  wheat  and  beef,  and  importers  of  mostly 
everything  else,  the  prairie  provinces  and  British 
Columbia  will  become  exporters  of  manufactured  ar- 
ticles, in  addition  to  agricultural  ])ro(lu('ts,  and  im- 
porters of  very  little. 

The  one  drawback  to  industrial  cniiiicncc  in  the 
l)rairi('  provinces  is  the  ajjparent  lack  of  an  ii'on-ore 
deposit.  It  is  a  little  too  soon,  however,  to  assume 
that  such  a  deposit  may  not  yet  be  discovered  within 
transportable  range  of  the  western  coalfields.  In  Bri- 
ish  Columbia  this  difficulty  is  not  so  marked,  and,  on 
Vancouver  Island,  the  necessary  conditions  for  iron 
smelting  and  steel  manufacture  seem  to  be  present. 

The  inadequacy  of  rail  transportation  in  Ni,orth 
America    is    generally    admitted    at    this    time,  and 


whether  it  is  a  breakdown  of  executive  or  operating 
conditions,  or  simply  a  reflex  of  social  adju.stments,  it 
is  difficult  to  form  an  opinion,  but  it  is  probably  a 
combination  of  them  all.  Leaving  this  aside,  the  con- 
dition of  rail  transportation  is  causing  much  specu- 
lation on  modes  of  im[)rovement,  prominent  among 
which  are  jjrojjosals  of  electrification  of  steam  roads, 
and  iTMig-distance  motor-truck  transportation,  which 
is  becoming  inoie  and  more  feasible  with  improve- 
ments of  highways  and  truck  design.  It  appears  verj' 
likely  that  much  development  in  both  these  directions 
will  take  |)lace  in  the  immediate  future.  The  marked 
increase  in  motor  manufactures  in  Canada  shows  that 
our  manufacturers  are  reading  the  signs  of  the  times, 
and  this  field  has  many  possibilities  in  Canada,  and 
is  of  interest  to  the  steel  trade  in  particular. 


Interchurch  Report  or 

The  Interchurch  Report  on  the  steel  strike  in  the 
United  States  is  a  disturbing  document,  but  it  is  not 
judicial   in  its  statements,   nor   is   it  helpful    in  its 
recommendations.     It  makes  its  main  attack  on  the 
twelve-hour  day  and  the  seven-day  week  employment 
that  is  admittedly  the  most  vulnerable  condition  at- 
taching to  the  steel   industr.y.     The  leaders  of  the 
steel   industry   are,   and    have   long   been    seeking  a 
condition  which,  as  Mr.  Gary  has  stated,  the  United 
States  Steel  Corporation  would  be  glad  to  accept  "for 
the  reason,  if  for  no  other,  that  we  thiid<  there  is  a 
strong  public  sentiment  in  favor  of  it."    "The  Iron 
Age,"  commenting  editorially  on  the  Report,  states: 
"That  part  of  the  Report  relating  to  the  twelve-hour 
"day  and  seven-day  week,  alhough  covering  familiar 
"ground  to  a  large  extent,  is  worthy  of  the  careful 
"consideration  of  all   employers.     Progress  has  been 
"made  in  reducing  hours  of  work,  and  more  ought  to 
"be  done,  and  we  believe  will  be  done  without  un- 
"necessar.y  delay."  If  it  should  be  that  the  division 
of  continuous  process  employment  into  two  shifts  cov- 
ering each  twenty-four  hours  meets  with  the  universal 
condemnation  of  the  workmen  thus  employed,  and  is 
found  to  be  uiii(|uc  in  application  to  the  steel  indus- 
try, the  practice  will  not  survive,  but  neither  of  these 
conditions  have  as  yet  been  established. 

The  practicability  of  the  oidy  alternative  to  the 
tAvelve-hour  shift,  namely  a  three-shift  eight-hour  day, 
is  not  establishecF  by  such  an  astonishing  ])aragraph 
in  the  Report  as  the  following : 

"But  the  decisive  factor,  setting  aside  all  consider- 
"ation  of  the  moral  questions  involved  in  the  tw^elve- 
"hour  day,  and  in  "suggestions  of  flooding  the  steel 
"industry  with  Balkan  immigrants  or  coolie  labor, 
"lies  in  this  consideration,  which,  according  to  en- 
"gineers,    disposes    of    the    labor-shortage  argument 
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"against  the  eight-hour  day;  the  steel  requirements  of 
"the  country  could  be  met  by  utilizing  all  the  first- 
"  class  machinery,  scrapj)ing  the  rest,  and  distributing 
"the  work  tlii'oughout  the  year  on  a  three-shift  eight- 
"hour  day  basis."  Such  a  counsel  of  perfection 
would  re(piiri;  the  eombijiation  of  omniscience  and  om- 
nipotence, and  where  shall  it  be  found? 
Anotiier  jjaragraph  of  the  Rejjort  runs: 
"Engineers'  findings  are:  That  the  steel  industry 
"being  run  for  the  making  of  profit,  and  not  prim- 
"arily  for  the  making  of  steel  as  the  country  needs 
"it,  favors  (a)  spells  of  idleness  during  which  the 
"country  and  the  steel  workers  pay  for  the  mainten- 
"ance  tf  idle  machinery,  and  later  (bj  spurts  of  long- 
hour',  high-speed  labor." 

Tills  is  in  effect  an  indictment  of  human  society 
as  it  exists,  and  attempts  to  fasten  upon  the  leaders 
of  the  steel  industry  single  responsibility  for  econo- 
mic disturbances  which  are  the  joint  responsibility  of 
society.  To  assume  that  alternate  cycles  of  trade  de- 
pressioji  and  provsperity  are  the  result  of  deliberate 
action  by  any  one  group  of  industrialists  reveals  .such 
unsound  thinking  that  it  vitiates  any  u.seful  purpose 
the  Report  may  serve,  and  counsels  caution  in  accept- 
ing even  such  of  the  recommendations  of  the  Repop; 
as  will  not  be  generally  disagreed  with. 

Te  Re])ort  explains  the  failure  of  the  strike  under 
a  number  of  heads,  but  one  of  them  seems  all-suffi- 
cient, namely:  "Public  fear  of  a  general  labor  war 
"due  to  the  coincidence  of  the  coal  .strike,  and  the 
"thicat  of  the  raih'oad  strike,  together  with  labor'*; 
"failui'c  to  formulate  and  explain  its  purpose  with 
"regard  to  public  service."  j\Iuch  depends  on  the 
interpretation  of  the  word  "coincidence."  The  gen- 
erally unfavorable  attitude  of  the  public  and  the  au- 
thorities towards  the  strike  was  based  on  fear  and 
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distrust  of  the  mysterious  forces  that  seemed  to  be 
combining  to  destroy  public  service.  The  Report  does 
not  show  that  this  general  fear  was  ill-founded,  and 
subsequent  revelations  have  convinced  the  public  ot 
the  United  States  that  the  administration  was  justi- 
fied in  the  measures  it  took  to  safeguard  the  Ameri- 
can public  last  year. 

It  is  a  pity  that  so  altruistic  a  document  as  the 
Interchurch  Report,  coming  as  it  does  from  a  source 
that  compels  attention  and  a  respectful  hearing,  was 
not  more  judicially  framed,  because  it  calls  attention 
to  conditions  that  require  remedy,  and  can  be  re- 
medied only  by  the  joint  labors  of  the  employers  and 
the  workmen.  The  Report  is  too  unsparingly  condem- 
natory, and  does  not  give  any  credit  to  those  em- 
ployers that  have  endeavoured  to  ameliorate  the  liv- 
ing conditions  of  steel  employees,  while  stabilizing  thi 
financial  condition  of  the  industiy. 

FREIGHT  INCREASES  WILL  HIT  BASIC 
COMMODITIES. 

1  A  number  of  the  United  States'  financial  newspa- 
pers  are  suggesting  that  the  increase  in  railway  freight 
rates  recently  authorised  will  not  materially  increase 

I  the  cost  of  commodities,  and,  as  an   example,   it  is 

j  calculated  that  the  freight  on  a  $60  suit  of  clothes 
might  be  increased  three  cents  thereby. 

It  is  not  the  freight  cost  of  manufactured  articles 

I  that  is  most  affected  by  an  increase  in  rail  freights. 

i  It  is  the  heavy  basic  commodities  that  will  suffer  most, 
such  as  coal,  iron-ore,  petroleum  and  wheat.  The  cost 
of  coal  to  the  manufacturer  will  be  increased  by  the 

I  freight  advance,  and  every  manufactured  product 
into  which  coal  enters  will  be  increased  in  progres- 
sive ratio  at  each  stage  ef  manufacture  and  handling. 
The  manufactured  prcducts  into  which  coal  enters 
covers  the  whole  list,  with  entirely  negligible  ex- 
ceptions. 


SLAG  BY-PRODUCTS. 
It  is  announced  from  Sydney  that  the  Dominion 
Steel  Corporation  has  taken  over  and  will  operate 
the  plant  of  the  Sydney  Cement  Company,  which 
has  been  idle  since  the  commencement  of  the  war. 
This  plant  made  cement  from  the  granulated  blast 
furnace  slag  produced  at  the  Steel  Works,  and  also 
a  cement  brick,  used  in  the  construction  of  the  Syd- 
ney offices  of  the  Steel  Corporation  and  quite  ex- 
tensively in  the  erection  of  colliery  buildings  during 
the  period  from  1910  to  1914.  In  this  connection  we 
would  call  attention  to  the  paper  on  "Iron  Portland 
Cement"  which  appears  in  this  issue.  The  history 
of  slag  cement  in  Nova  Scotia  was  similar  to  that 
mentioned  by  the  writer  of  this  paper,  and  during 
the  war  a  project  was  mooted  to  make  an  improved 
cement  at  the  Sydney  Works,  but  fell  through  owing 
to  lack  of  capital  and  slack  demand  for  building 
materials. 


The  Dominion  Steel  Corporation  owns  all  the  raw 
materials  necessary  to  produce  a  reliable  cement,  and 
while  no  doubt  a  large  field  for  cement  and  bricks 
will  be  found  in  the  Corporation's  own  construction 
campaign,  it  should  be  possible  to  develop  this  local 
industry  to  fill  a  larger  field,  and  make  profitable 
use  of  a  waste  product  to  a  partial  extent- 

The  Dominion  Steel  Corporation  alsc  nad  acquired 
a  silica  deposit  at  Whycocomagh,  Cape  Breton,  and 
proposes  to  make  refractory  products  for  use  in  its 
metallurgical  and  coal-coking  processes. 

In  addition,  this  company  can  produce  from  the 
shales  and  marls  overlying  its  coal  seams,  any  de- 
sired quantity  of  ordinary  red  and  buff  building 
bricks  and  tiles. 

As  a  producer  of  slag  and  tar  products,  this  Cor- 
poration could  also,  if  desired,  provide  a  roadmaking 
aggregate  such  as  forms  a  valuable  by-product  of 
many  European  concerns  having  similar  operations. 

As  a  miner  and  manufacturer  of  structural  and 
roadmaking  materials  the  Dominion  Steel  Corpora- 
tion would  have  many  possibilities,  should  the  popu- 
lation and  wealth  of  Nova  Scotia  increase  sufficiently 
to  warrant  excursions  into  these  untouched  fields. 


THE  BRITISH  COLUMBIA  STEEL  PROJECT. 
The  Minister  of  Mine.s  for  British  Columbia  is  a 
gentleman  that  realises  to  the  full  the  responsibilities 
of  his  office,  and  is  most  energetic  in  discharging 
them,  and  in  no  instance  has  he  been  more  properly 
insistent  than  upon  the  advantages  to  British  Colum- 
bia of  an  iron  and  steel  plant  situated  in  the  province. 
At  the  recently  held  Mining  Convention  in  Nelson, 
Mr.  Slcan  refei'red  to  the  British  Empire  Steel  Cor- 
poration and  asked  whether  the  formation  of  this  im- 
portant corporation  would  hasten  or  delay  the  coming 
of  a  steel  plant  to  British  Columbia. 

Mv.  Sloan,  in  .  asking  this  question,  which  would 
never  occur  to  aJi  Easterner,  reflects  a  feeling  that  is 
surprisingly  common  in  the  West,  namely,  that  in 
some  unexplained  and  occult  way  the  eastern  steel 
companies  are  possessed  of  power  to  influence  the 
attempts  of  provincial  interests  to  commence  domestic 
manufacture  of  iron  and  steel  goods.  We  believe 
that  fr  om  the  Canadian  viewpoint  eastern  steel  men 
would  wish  the  West  all  kinds  of  luck  in  such  a  ven- 
ture;  and  that  from  the  strictly  business  standpoint, 
the  eastern  steel  mills  are  not  tremendously  inter- 
ested. It  is  not  competition  from  the  Canadian  Bast 
that  a  British  Columbia  plant  would  have  to  meet,  but 
from  Chicago,  and  other  midwestern  United  States 
centres. 

The  most  satisfactory  feature  about  the  present  dis- 
cussion of  steel  plant  possibilities  in  British  Columbia 
is  that  it  is  being  looked  into  by  capable  persons,  with 
actual  metallurgical  knowledge,  and  perhaps  we  shall 
hear  no  more  of  the  wierd  traditions  that  British 
Columbia  magnetites  are  so  constituted  as  to  be  irre- 
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(Incihle  in  Mic  blast  furnace,  l)ecause  the  moltin<?  point 
of  mafjnotitc  is  liiglier  than  the  possihle  tomix^ratur- 
of  the  blast  furnace,  as  was  gravely  ur?e<l  ;it  the 
Canadian  Mining  Institute  Meeting  in  Vancouver  hist 
autumn. 

Tf  tiie  iron  ;in(l  steel  industry  takes  roof  in  Brit- 
ish Columbia  it  will  he  because  in  that  province  tiiere 
exists  coking  coal,  ii-ou-ore,  fluxes,  maritime  location 
and  a  market.  The  demonstration  of  the  obvious  pos- 
sibilities of  this  combination  rests  with  the  people  of 
British  Columl)ia  alone. 


BENEF/CfAT/ON   OF   LOW-GRATiE  JliON-OREH. 

The  abstract  of  bulletin  No.  7  of  tlu^  University  of 
Miiuiesota's  School  of  Mines  Ex])erimental  Station, 
dealing  with  the  lengthening  of  the  producing  life  of 
the  Tjake  Su]ierior  District  by  utilization  of  the  lower- 
grade  ores  that  are  so  plentifidly  present,  has  mucii 
bearing  upon  the  value  of  similar  occurrences  in  Can- 
ada, particularly  on  the  North  Shore  of  Lake  Super- 
ior. Those  who  are  beginning  to  ascertain  with  that 
definiteness  that  can  only  come  from  large  scale  oper- 
ations just  \vh;it  vnlue  the  lower-grade  ores  possess 
are  to  be  congriitulated  on  the  comnu'ncement  of  theii- 
Avork  before  the  so-cidled  mercluintable  ores  have  been 
exhausted.  Iron-ores  and  coal  are  two  conniiodities 
wliosc  value  is  always  I'elative  to  th(Mr  availability. 
The  connnei'cial  success  of  concentration  of  lean  iron- 
ores  south  of  Lake  Superior  will  be  watched  with  keen 
interest  by  Canada,  for  natui'e  has  not  given  us  an 
over-su|)i)Iy  of  iron  ore  in  such  parts  of  the  country 
as  are  best   known  and  are  most  accessible. 


LENIN  ON  THE  TNTELLECTVALS  AND  THE 
ENGINEER. 

T\\t'  "  Social-Demokraten "  of  May  14th,  repo'rts  a 
conversation  between  dakol)  Friis.  a  noted  Noi'wegian 
socialist  and  Lenin.  The  proletarian  autocrat  is  de- 
scribed as  having  brown  eyes,  "with  a  little  touch 
of  red."  "He  is  a  little  deaf  in  one  ear.  and  there- 
fore talks  loudly.  When  he  wishes  to  bring  out  an 
important  point,  he  closes  one  eye  while  he  thinks, 
and  at  the  same  time  a  knowing  smile  comes  over 
his  face."  There  is  no  trace  of  humor  in  Friis 's  ac- 
count of  tlTiN  engaging  personality  witli  the  pensive 
wink,  for  he  describes  Lenin's  doorway  as  the  "en- 
trance to  the  Holy  of  Holies,"  and  remarks  "one 
never  for  a  moment  notices  Lenin  being  conscious 
of  his  own  greatness.  So  great  is  he."  Lenin  criti- 
cises the  intellectual  doubters  who  "confuse  the  mass 
of  workers."  "Can  you  demand."  asks  Friis,  "the 
same  revolutionary  clarity  in  other  countries  as  in 
Russia?"  "Ah!"  replies  Lenin,  "the  irar  has  been 
such  a  teacher." 

After   further  conversation,   during  which  master 


and  disciple  discuss  murder,  revolution  and  the  de- 
struction of  the  fabric  of  society  as  it  now  exists  in 
the  academic  and  detached  way  that  takes  away  the 
bveatli  of  the  unitiated,  Lenin  expresses  himself  thus: 
"Revolution  is  coming  unavoidably  in  every 
country.     Rut  it  will  be  probably  easier  in 
the  countries  of  Western  Europe  than  with  us. 
Thei'e  they  have  entirely  different  f)rgani/,ed 
forces  in  their  hands  than  we  have.  Tempor- 
^     arily  Russia  has  taken  the  lead.   But  when  tlu' 
revolution  is  over  in  Western  Europe,  Russia 
will  quickly  lag  behind  in  development.  How 
"f     is  it  with  the  intellectuals  in  Norway,  are  they 
strongly  reactionary?" 

"They  have  become  better  recently.  Es 
pecially    the   French    Clartj',    movement  has 
awakened  nuich  interest.    When  the  Frencli 
authors  begin  to  be  Bolshevist  the  Norwegian 
authors  will  follow  close  beliind  them." 

"Hra.    I  don't  suppose  that  such  a  follow- 
ing of  the  fashions  is  much  to  trust  to." 
"I'erhaps  not,  but  at  least  among  the  en- 
gineers [  think  that  there  is  a  real  important 
movement  disceriuble. ' ' 

"Yes,  they  are  more  or  less  on  our  side 
'everywhere.^  In  Germany  there  is  almost  an 
engineers'  proletariat,  so  to  speak,  ft  is  of  the 
greatest  im|K)rtaiU'e  to  get  the  engineers  o)i 
(lui-  side.  In  this  coiintry  they  had,  Uw  the 
most  i)art,  i)ur'ely  capitalistic  intei-ests.  It 
will  also  require  many  years  to  build  up  in- 
dustrial life  here  anew\  It  is  to  he  hoped  thai 
you  will  have  an  easier  time  of  it  in  Norway." 

Lenin  looked  at  the  clock.  T  got  u|)  and 
thanked  him  for  all  Ids  kindness  to  me  during 
my  stay  in  Moscow." 

We  live  in  difficult  times,  and  world  currents  arc 
moving,  the  origin  of  which  is  not  always  known  to 
those  who  are  carried  along  by  them.  An  "engineers' 
proletariat"  .strikes  us  as  a  phra.se  of  evil  omen,  pro- 
ceeding from  an  evil  .source.  Should  the  engineer 
abandon  the  traditions  of  service,  and  those  construc- 
tive ideals  that  have  ])laced  him  in  tlie  forefront  of 
progress  and  all  that  pertains  to  the  welfare  of  ma!i- 
kind.  and  run  after  the  strange  gods  of  selfishness 
aiul  greed,  and  consort  with  those  who  have  adoj)ted 
as  the  war-cry  the  equivalents  of  "Moi-e  and  still 
more"  and  "Ourselves  alone,"  there  would  be  little 
hope  for  the  world.  The  entrance  of  the  engineer  in- 
to political  life  has  been  a  significant  event  of  recent 
years,  and  we  believe  that,  if  the  best  minds  of  the 
profession  realize  theii'  responsibility  and  do  not  hold 
aloof  from  a  duty  of  citizenship  that  is  innately  re- 
pugnant to  the  scientific  engineer,  the  political  in- 
fluence of  the  engineer  will  be  a  cleansing  and 
stabilizing  clement  in  tiic  melting-pot  of  North  Am- 
erica. There  is  just  a  danger,  howevei-.  that  minor 
and  inferior  elements  in  the  profession,  if  not  dom- 
inated by  its  intelli'ctual  leadei-s,  may  stray  Into  the 
wilderness  of  chaotic  thinking  that  has  engulfed  sn 
many  at  thi?;  date,  and  has  not  by  any  means  run  its 
epidemic  course. 
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i^IK  JOHN  WILLLSON  ON  THE  OUTLOOK  FOE 
CANADA. 

Sir  John  Willisoii  receutly  delivered  before  the  Can- 
adian Club  at  Halifax  an  address  on  the  outlook  for 
Canada  in  which  he  strikingly  expounded  the  neces- 
sity to  turn  our  raw  materials  into  finished  products 
in  Canada.  "Those  Avho  have  ears  to  hear,  let  them 
hear,"  says  Sir  John,  "for  surely  there  is  no  other 
"national  policy  for  the  Canadian  people,  whatever 
"may  be  the  fiscal  faith  which  they  have  inherited, 
"or  the  economic  creed  which  they  profess.  It  Avould 
"  be  a  blessing  of  the  gods  for  Canada  if  we  could  f or- 
"get  that  we  ever  had  a  tariff  controversy  and  if  we 
"could  approach  the  (piestions  that  are  vital  to  national 
^  "unity,  national  expansion  and  iiational  prosperity 
"without  the  fettering  and  narrowing  incubus  of  old 
"racial  quarrels  and  party  animosities.  Through  war, 
-'the  debt  upon  the  estate  has  been  increased  from 
'•'$336,000,000  to  $2,000,000,000,  and  if  we  are  to  ve- 
"duce  the  obligation  we  nmst  maintain  and  expand 
"the  industrial  fabric  and  conserve  and  develop  the 
"natural  resources." 

"During  the  four  years  of  war  the  half  of  our 
"population  which  was  not  engaged  in  agriculture 
"carried  $83,379,099  of  tlie  Avar  taxation,  while  the 
"half  engaged  in  agricvdture  carried  $389,011— or  on- 
"ly  half  of  one  percent.,  In  this  comparison  1  am  not 
"making  any  covert  attack  upon  the  farmers." — 
and  here  Sir  John  makes  what  Ave  conceive  to  be  his 
main  point — "but  only  emphasising  the  heavy  con- 
"tribution  of  finance  and  industiy  and  suggesting  the 
"heavier  burden  which  must  fall  upon  agriculture 
"and  industrial  workers  if  these  special  sources  of 

"taxation  should  be  restricted  or  destroyed  We 

"get  only  one-tenth  of  the  value  of  natural  resources 
"if  they  are  exported  for  manufacture  in  other 
' '  countries. ' ' 

We  believe  that  the  single  vision  Avhieh  arises 
from  the  unrelieved  and  therefore  necessarily  selfish 
dominance  of  agriculture  is  gradually  being  enlarged 
as  the  peaceful  penetration  of  agl'icultural  communit- 
ies by  manufacturers  proceeds  in  tlie  West.  One  has 
only  to  glance  over  the  provincial  incorporations  to 
see  how  persistent  is  this  expansion,  nor  does  it  re- 
quire great  perspicacity  to  realize  tliat  the  capital  ac- 
cumulation of  many  wealthy  agriculturists  is  arousing 
a  desire  to  have  this  money  put  to  Avork. 

The  complete  agricultural  occupation  of  Canadian 
lands  has  not  yet  arrived,  but  it  is  closer  to  the  event 
than  ever  befor^.  Agriculturally  we  shall  soon  have 
reached  the  frontiers  of  settlement  in  Canada,  but 
there  Avill  still  remain  vast  territories  for  the  exploit- 
ation of  the  prospector  and  the  miner,  Avith  future 
centres  of  population  that  Avill  groAV  up  around  min- 
ing developments  that  may  extend  the  agricultural 
limits  in  a  circumscribed  Avay.  We  arc  approaching 
the  time  whm  the  repercussion  of  more  or  Jess  com- 
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plete  agricultural  settlement  Avill  enlarge  the  urban 
districts  of  the  West,  and  there  Avill  then  proceed  to 
evolve  that  increase  in  industrialism  and  the  intensive 
development  of  natural  resources  which  will  folloAV  the 
appearance  of  the  wealthy  son  of  the  farmer — himself 
not  a  farmer  as  Avill  naturally  happen — and  the  pre- 
sence of  an  urban  population  from  which  to  obtain 
tlie  Avorkers  in  manufacturing  industries  and  mining 
and  quarrying. 

In  other  Avords,  Canada  is  past  the  point  AAdiere 
she  is  to  be  regarded  merely  as  the  northern  storehouse 
,of  raw  materials  to  be  used  in  the  industries  of  the 
United  States.  We  have  lived  long  enough  on  our 
(•ai)ital  ill  Canada.  As  Sir  John  Willison  points  out 
tliei'e  is  iHi  ethnical  or  geographical  obstacle  betAveen 
ourselves  and  our  neighl)ors  such  as  determine  nation- 
alities and  divert  the  routes  of  industry  into  national 
clianuels  in  Europe. 

In  their  decision  to  be  and  to  remain  a  separate 
nation  in  North  America  the  citizens  of  Canada,  so 
Sir  John  intimates,  have  undertaken  a  great  political 
experiment,  Avhicli  can  not  succeed  unless  Ave  enlarge 
the  development  of  those  basic  industries  Avhich  Avill 
enable  us  to  export  a  greater  A^alue  of  finished  manu- 
factures than  Ave  import.  Volume  of  exports,  if  con- 
sisting solely  of  vaAv  materials,  is  like  to  the  action 
of  a  spendthrift  heir  which  precedes  the  bankruptcy 
of  the  estate. 


EMPIRE  STEEl/S  DONATION  TO  DALH0U8IE 
UNIVERSITY. 

The  friends  of  education  in  Nova  Scotia  will  be 
much  lieartened  by  the  statement  made  by  Mr.  Roy 
Wolvin,  President  of  the  Dominion  Steel  Corporation, 
that  $250,000  Avill  be  given  by  the  companies  enter- 
ing the  Bi'itisli  Empire  Steel  Corporation  to  Dalhoilsie 
University,  Avith  the  idea  of  "definitely  providing  for 
"professorships  in  research  work  in  connection  Avith 
"the  natural  resources  of  the  Province  of  Nova  Scotia. ' 
The  justification  for  this  munificent  gift  is  best  stated 
in  Mr.  Wolvin 's  oaa^u  Avords,  namely  that  any  sub- 
scription to  Dalhousie  University  at  this  time  "avUI 
"be  Avell  repaid  year  after  year".  Mr.  Wolvin  said 
that  men  Avho  first  undertook  the  founding  of  a  coal 
and  steel  industry  in  Nova  Scotia  Avere  men  of  vision, 
a  tribute  both  accurate  and  deserved,  but  to  none  of 
the  predecessors  of  those  A\dio  are  noAv  directing  the 
allied  industries  has  there  been  vouchsafed  a  clearer 
vision  of  the  right  action  at  the  proper  time.  The 
large  coal  and  steel  companies  in  Nova  Scotia  have 
themselves  been  the  victims  of  the  meagre  facilities 
for  technical  research  existing  in  Nova  Scotia,  and 
they  Avill  be  the  chief  beneficiaries  of  enlarged  facil- 
ities. 

Mr.  Wolvin 's  statement  Avas  made  after  consultation 
^yi\h  Ih.  D,  11.  Mc.  Dougall  and  Mr.  J.  W.  Norcross. 
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At  the  Toronto  xMeetiiig-  of  the  Canadian  Mining  Insti- 
tute, Mr.  [).  11.  M(;.  DougaJl,  as  the  retiring  President 
said:  "El'l'icient  and  full  use  of  our  resources  js  de- 
" pendent  upon  the  progress  of  science,  whicli,  applied 
"to  their  limitations,  and  supplementing  their  defici- 
"encies,  will  have  the  effect  of  increasing  their  quaii- 
"tity  and  duration."  Mr.  Mc.  Dougall  pleaded  for  a 
.recognition  of  the  importance  of  applied  science  to 
our  young  nation,  and  expressed  his  belief  that  it  was 
necessary  that  the  Canadian  people  should  "entirely 
revise  their  valuation  of  the  scientific  worker." 

Tt  is  therefore  heartening  to  observe  tliat  tlie  most 
,)regnant  re-arrangement  of  industrial  forces  which  has 
recently  taken  place  in  Canada  is  headed  by  men 
who  have  the  desire,  as  well  as  the  power,  to  prac- 
tice what  they  preach.  The  gift  to  Dalhousie  Uni- 
versity is  timely,  wise  and  good  business. 


THE  PROPOSED  VANCOUVER  ISLAND  STEEL 
PLANT 

Mr.  H.  S.  Fleming,  President  of  the  Canadian  Col- 
lieries (D.)  Dd.,  whose  inquiry  into  the  opportunity 
and  necessity  for  a  steel  plant  in  P>ritish  Columbia 
was  referred  to  in  the  July  issue,  recontly  explained 
to  an  audience  at  Cumberland,  B.C.  his  views  on  the 
matter. 

Mr.  Fleming  said  there  were  people  prepared  to 
put  up  a  steel  plant  provided  they  could  find  a  mar- 
ket for  its  production.  On  the  coast  he  had  found 
poeple,  when  speaking  or  local  steel  consumption,  had 
in  mind  every  kind  of  steel,  from  pocket  knives  to 
blooms.  A  steel  plant  itself  made  just  basic  things. 
He  was  trying  to  find  how  much  market  there  would 
be  for  pig  iron  to  be  used  in  foundry  work,  how  many 
billets  and  plates  and  stuctural  steel  could  be  sold. 
He  considered  a  steel  plant  needed  at  commencement 
a  mal-ket  of  250  tons  daily.  The  English  people  he 
referred  to  were  looking  out  for  the  best  location, 
and  he  Avas  endeavoring  to  have  them  locate  at  Union 
Bay. 

Mr.  Fleming  said  he  Avas  surprised  to  hear  it  stated 
that  magnetite,  of  which  there  was  a  large  quantity 
in  the  neighborhood,  was  unsuitable  for  furnace  woi-k, 
and  did  not  produce  a  pig  iron  from  Avhich  steel 
could  be  made.  That  Avas  simply  iginoranee.  Tlie 
CoriiAvall  ore  deposite  in  Lebanon  County,  Pennsyl- 
vania, are  magnetites  and  have  been  operated  for 
years,  producing  a  high  grade  of  iron,  and  there  are 
a  dozen  more  magnetite  deposits  in  the  United  States 
of  AA^hich  the  same  might  be  said.  There  ore  is  some- 
Avhat  harder  to  reduce  in  the  furnace,  but  it  has  been 
done,  is  being  done,  and  will  be  done.  There  Avas  no 
lack  of  limestone. — another  important  requisite — and 
no  lack  of  coal,  the  best  on  the  Pacific  Coast. 

The  speaker  tAought  there  Avas  a  market  for  iron 
products  in  Washington,  Oregon  and  California. 
There  Avas  no  appreciable  amount  of  ore  in  either 
Washington  or  Oregon. 

Mr.  Fleming  said  a  steel  plant  must  Avork  34  hours 
a  day,  it  being  a  continous  process. 

A  "steel  plant  in  British  Columbia  would  attract 
other  industries.  For  example;  150,000  tons  of  tin- 
plate  Avere  used  iu  the  Province,  all  being  shipped 
from  the  East. 


NEWS  OF  WELLAND  INDUSTRIES. 

iiy  Indu.strial  Commissioner  Day 
The  Canada  Forge  Company,  one  of  the  firms  in 
Canada  Foundries  and  Forgings  Limited,  has  com- 
pleted its  steam  drop-forge  plant  and  has  started  pro- 
duction. The  neAv  equipment  installed  consists  of  6,- 
000  lb.  steam  drop-luimmers  suitable  for  the  produc- 
tion of  heavy  dro])-foi'gings . 

The  Canada  Forge  have  contracts  in  hand  to  run 
their  jicav  battery  of  steam  drops  continuously  for  six 
months.  This  firm  has  done  a  lot  of  re-construction 
and  their  layout,  which  will  shortly  be  completed,  Avill 
permit  of  continuous  movement  from  the  receiving 
yard  through  all  phases  of  operation  to  the  receiving 
platform.  Much  expense  has  l)een  incurred  in  making 
iill  the  necessary  changes,  but  the  ease  with  Avhich 
work  will  noAV  move  through  the  various  operations 
Avill  be  sure  to  justify  it. 

The  Canadian  Mead-Morrison  Company,  Limited, 
who  ac(|uire(l  M.  Beatty  and  Sons,  Limited,  some  little 
time  ago,  have  things  running  very  smoothly  and  are 
lieginniiig  to  get  results  from  their  extensive  sales 
Avork . 

Just  recently  the  Canadian  Mead-Morrison  Com- 
pany have  secured  a  contract  to  manufacture  and  in- 
stall two  electrically  operated  Skip  Hoists  for  handling 
Sand,  Soda  Asli  and  Limestone  used  in  the  manufacture 
of  glass  at  the  Ville  St.  Pierre  plant  of  the  Consumers 
(ilass  Company,  Montreal.  All  the  designing  and  en- 
gineering in  connection  with  this  installation  is  lieing 
done  by  the  Canadian  Mead-Morrison  Company.  A 
special  feature  is  the  automatic  push  button  control 
by  means  of  Avhich  the  skips  may  be  stop])ed  at  any 
])re-determined  point . 

They  also  have  a  contract  to  manufacture  and  in- 
stall coal  handling  machines  for  the  ncAv  poAver  plant 
of  the  Dominion  Tire  Company  at  Kitchener,  Ontario. 
This  Avill  consist  of  Mead-Morrison  Crusher  and  Mc- 
Caslin  Grab  Bucket  Conveyor  system. 

The  Canadian  Mead-Morrison  Company  have  ac- 
quired from  the  Waterville  Iron  Works,  Waterville. 
Maine,  the  sole  right  to  manufacture  and  sell  in  Can- 
ada their  full  line  of  Avoodroom  machinery  for  pulp 
mills.  This  includes  Lombard  Chip  Crushers,  Barkers, 
Barker  Mttatliments,  Chippers,  Rechippers.  Splitters 
and  Shaker  ('hip  Screens. 

The  Canadian  Steel  Foundries  have  about  com- 
pleted their  improvements  in  the  steel  foundry  and  haA-e 
l)egun  production  of  the  Couplers,  Bolsters,  etc.,  large 
order  for  which  they  have  in  hand. 


Coke  Disposal. 

The  groAvth  of  the  by-product  coke  industry  inde- 
pendent of  the  iron  and  steel  industry  and  the  pros- 
pects for  developig  it  primarily,  as  a  source  of  gas 
Avithout  necessity  for  relying  on  the  needs  of  blast 
furnaces,  depend  almost  entirely  on  the  question  of 
coke  disposal.  The  extension  of  the  domestic  coke 
market  is  of  great  importance  in  thi.s  connection,  and 
much  progress  has  recently  been  made  in  this  direc- 
tion. The  situation  bears  close  relation  to  the  condi- 
tion of  anthracite  coal  supply  Avhich  is  yearly  be- 
coming poorer  in  quality  and  more  inadequate  in 
amount.  Just  as  the  availability  of  natural  gas  has 
accustomed  millions  of  American  people  to  the  use  of 
gas  fuel  for  domestic  purposes,  so  the  AA-holesale  use 
of  anthracite  coal  as  domestic  fuel  has  paved  the  Avay 
to  introduction  and  substitution  of  coke. — Gas  Age. 
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A  NOTABLE  GROUP. 

Photograph  taken  at  the  office  of  the  Dominion  Steel  Corporation  in  Sydney  during  the  recent  visit  of  the 
Top  Row   Directors  to  the  Steel  Plant. 

H.  E.  Rice,  General  Superintendent,  Col.  Chas.  W.  McLean,  Montreal;  H.  B.  Smith,  Director;  E.  P.  Merrill, 
General   Manager;   Messrs.   Christian   and   Johnson  of  the  Montreal  "Gazette." 

Second  Row — Roy  M.  Wolvin,  President;  Hon.  C.  P.    Beaubien,  Director;  Sir  William  D.  Reid,  Director.  . 

Second  Row  (seated) — J.  Kempton,  Secretary  to  President;  J.  P.  M.  Stewart,  Director. 

Bottom  Row   (seated) — Stanley  E.  Elkin,  M.P.,  Director;  Hon.  J.  P.  B.  Casgrain,  Montreal. 
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Company  Notes 


Dominion  Steel  Corporation. 

The  sliip-pliitc  mill  is  workitij,'  to  cHpiUMt y,  mid 
diiriiifj  July  produced  about  4,300  tons  of  plates.  Two 
additioiicil  lieatii'ii  I'unuiees  are  beiii*;;'  installed,  wiiiclr 
will  irierease  |)r()ductioi)  somewhat. 

The  Kail-uiill  has  been  working'  on  single  shift  on  a 
7,500  ton  rail  order,  but  is  expected  to  cease  rolling 
shortly,  as  n(»  rail  orders  are  being  obtained. 

A  fourth  l)last-furruiee  is  expected  to  be  blown  in 
about  the  beginning  of  Septend)er.  The  output  of 
tlie  plant  is  going  away  as  plates,  billets,  wii'c-rods 
and  wire  |)roducts. 

Nova  Scotia  Steel  &  Coal  Co. 

The  i)lants  of  this  ('oni])any,  both  at  Sydney  Mines 
and  at  New  (Jlasgow,  aris *,y;orking  to  full  eapaeit.v. 
and  sufficient  orders  are" iHl?)k?(l  to  i-(M|uire  full  woi-k 
uidil  at  least  the  yea'r  end. 

The  construction   of  cars  at    the   Kastei-n   ('ar  Co.. 
has  been  delayed  by  the  diffieidty  in  obtaining-  deli 
veries  of  steel. 

Canadian  Car  &  Foundry  Co. 

<>perations  at    llie   haehine   works   lia\'e   been  liani 


iMIi.    U.    M.   WOLVIN,    President   of   the   Doiiiiiiioii    Steel   < 'or- 
l>oiM t ion,  ;iiul    MR.   H.   E.  RICE.   General  SuperinlenrleDl 
of  the  Steel  Plant  at  Sydney. 


pcred  by  inabilit\'  to  obtain  delivery  of  coal  and  steel 
from  the  [Juited  States,  arui  the  ships  have  (!onse- 
'pieutly  been  working  at  restricted  capacity.  The 
President,  Mr.  W.  W.  P.utler,  states  that  the  Com- 
pany has  some  $30,000,000  of  unfilled  orders,  that  the 
shortage  of  railway  equipment  in  Canada  rendered 
the  outlook  for  the  car  business  distinctly  promising 
Negotiations  for  an  important  volume  of  export  busi- 
ness were  also  in  progress. 

Canada  Foundries  &  Forcings  Ltd.,  acquire  Mann 
Axe-&Tool  Co. 

The  shareliolders  of  Canada  Foundries  &  Forgings 
at  a  special  general  meeting  on  -luly  24th  ratified  the 
|U-oposal  of  the  P)oaiHl  to  ac(|uii-e  the  Mann  Axle  & 
Tool  Co.,  of  St.  Stephen.  N.  15. 

The  .Mann  Plant  was  recently  destroyed  by  fire, 
but  now  being  carried  on  with  th(>  municipality  of 
St.  Stc|)lien  if  the  negotiations  su(;ceed  the  plant  will 
lie  at   once  re-built. 

Dillon  Crucible  Alloys  Acquired  by  U.  S.  Company. 

The  Atlas  Crucible  Steel  Com|)aiiy  of  Dunkirk.  N. 
is  announced  to  have  accpiired  a  substantial  inte 
i-est  in  the  Dillon  Ci-ueible  Alloys  of  Wellaiul,  Out., 
and  the  business  will  now  be  carried  on  as  the  Cana- 
dian Atlas  ('rucible  Steel  Coiiii)any.    .\rthur  II.  Ilun- 
tei-.  President  of  the  American  coiu'crn  will  be  Chaii 
mj'.n  of  the  P)oard  of  Directors,  and  T.  •!.  Dillon.  Pre 
sident   of  the  ('anadian   C()mi)any   will   remain  as  an 
officer  actix'c  in  the  management  of  the  business. 

International  Harvester  Company  adopts  Profit- 
Sharing  on  Large  Scale. 

The  shareholders  of  the  1  ntenuit  iona  I  Harvester 
('omininy  have  ratified  the  proposals  made  ])y  the 
inanagcmcnt  to  adopt  |)rof it-sharing  with  emjiloyees 
on  a  scale  so  far  unprecedented  in  ])rof it-sharintr 
plans  in  America.  Th?  pro|)osal  is  to  set  aside  ^iV). 
000, 000  in  stock  for  distribution  uiider  the  i)lan. 
which  will  be  open  to  the  employees  of  the  Company 
in  the  I'nited  States  and  Canada,  and  presumable- 
wherever  the  activities  of  this  Com|)any  extend. 

The  programme  submitted  by  the  directors  |)ro- 
\  ides  for  sjxM'ial  disbursements  each  year  beginning 
•  ianuary  1,  1!)21,  consisting  of  stock  and  cash.  It  is 
planned  to  divitle  annually  an  amount  equal  to  60  per 
cent  of  tli(>  company's  net  profits  in  excess  of  7  per 
eent  upon  the  corporation's  invesfed  capital. 

The  lull  amount  of  the  company's  investment  is  not 
specificall.y  set  forth  in  the  latest  statements.  At  the* 
end  of  1919,  however,  total  assets  amounted  to  $188.- 
869,500.  which  may  tje  considered  an  approximate 
value  of  working  capital,  plant  investment,  invento- 
ries, etc.  In  that  year  net  profits  amounted  to  $21,- 
011,761.  Seven  per  cent  of  the  aggregate  assets-Avould 
be  .$13,220,865.  Deducting  this  from  the  profits  ami 
taking  60  per  cent  of  the  proceeds,  there  would  be 
approximately  $4,675,000  to  be  divided  among  em- 
ployees on  the  basis  of  1919  income.  The  company 
employs  about  40.000  workers  when  operating  on  a 
full  schedule. 

The  employees  will  be  divided  into  two  groups, 
those  who  are  in  executive  and  managerial  positions 
and  those  who  are  not.  The  former  will  receive  one- 
thii'd  of  the  extra  compensation  fund  and  the  latter 
will  receive  two-thirds,  part  in  the  company- "s  7  per 
cent  preferred  stock  and  part  in  cash. 
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Dominion  Bridge  Co.  and  Subsidiaries. 

No  statement  has  as  yet  been  issued  regarding  the 
re-buikling  of  the  Maritime  Bridge  Company's  plant 
at  New  Glassgow,  recently  destroyed  by  fire. 

The  equipping  of  the  Dominion  Engineering  Works 
at  Eockfield  for  the  extended  manufacture  of  paper- 
making  machinery  is  being  rapidly  pushed.  It  is  un- 
derstood that  the  prospects  for  continuous  orders  for 
the  paper  mills  are  excellent. 

Like  the  other  Lachine  plants.  Dominion  Bridge  is 
being  restricted  by  difficulties  in  obtaining  materials 
from  the  United  States,  particularly  coal  and  steel. 

At  Amherst,  the  Robb  Works  are  engaged  in  the 
construction  of  farm  tractors  of  the  "Tillsoil"  type. 
At  the  present  time  the  works  are  manufacturing 
and  shipping  an  order  of  150  tractors. 

Montreal 

The  .loliette  Cas^tings  &  Forgijigs,  Ltd.,  has  been 
incorporated  to '  manufacture  iron,  etc.,  with  -$1,000,- 
000  capital,  by  Alexander  H.  Duff,  Waiter  A.  Merrill, 
Archibald  Stalker  and  others. 
The  Belanger  Foundry  Co.,  has  been  incorporated 
;  to  manufacture  castings,  etc.,  with  .$100,000  capital, 
-by 'Augusta  Kean,  Elric  Genest,  Ovide  D 'Amour  and 
others.    The  new  company  will  take  over  the  plant 
•And  business  now  carried  on  by  0.  Belanger. 
Toronto 

The  Cjinadian  National  Railways,  1  Toronto  Street, 
Toronto,  has  acquired  32  aci'es  at  Leaside,  Out.,  wliich 
will  l)e  used  for  extending  its  repair  shops  and  car- 
bnilding  plant. 

The  Baldwin  Canadian  Steel  Corporation,  lias  made 
application  at  Osgoode  Hall,  Toronto,  for  an  injunc- 
tion restraining  the  town  of  Collingwoocl  from  selling 
the  plant  of  the  Cramp  Steel  Company  in  order  to 
recover  .$64,000  in  arrears  of  taxes,  exclusive  of  five 
per  cent  interest  allowable  on  arrears.  The  Baldwin 
Company  recentlj^  purchased  the  plant.  The  town, 
the  Judge  was  informed,  did  not  wish  to  seize  or  sell 
the  plant,  but  merely  wished  to  prevent  the  industry 
being  moved  to  Toronto,  the  town  liavnig  expended  a 
large  amount  of  money  in  making  extensive  impro- 
vements for  the  benefit  of  the  plant.  An  oi'der  Avas 
granted  preventing  the  sale  and  restraining  the  Bald- 
win Company  from  moving  the  plant  until  after  the 
trial  of  an  action  to  determine  the  rights  of  the 
parties. 

The-  Mauson  Motors,  Ltd.,  Toronto,  has  been  in- 
corporated Avith  a  capital  stock  of  $1,500,000  bv 
Ernest  M.  Dillon,  19  Regal  Road  ;  Ray  T.  Birks,  room 
50,  33  Richmond  Street,  W.,  and  others  to  manufac- 
ture motor  vehicles,  engines,  etc. 

Grinnell  &  Co.,  2440  Dundas  Street,  West,  Toronto, 
Out.,  have  awarded  contracts  in  connection  Avitli  the 
erection  of  a  foundry  building  to  cost  .$285,000,  and 
work  will  be  started  immediately.  It  is  estimated 
that  the  building  and  equipment  for  the  foundry  will 
cost  approximately  $500,000. 

Ontario 

Property  and  buildings  of  the  Roman  Stone  Co., 
Weston,  Ont.,  have  been  purchased  by  the  Willy- 
Overland  Motor  Car  Co.  The  building  contains  about 
40,000  sq.  ft.  and  the  site  covers  41/0  acres.  It  is  said 
that  the  pi-omises  Avill  be  occupied  by  the  Moline  Plow 
Co.,  which  is  about  to  establish  a  branch  plant  in  Ca- 
nada. 

The  ratepayers  of  Durham,  Ont.,  have  granted 
certain  concessions  to  Clark  Metals,  Ltd.,  which  in 
return  will  establish  a  plant. 


The  Orton  Motor  Co.,  Ltd.,  Petrolla,  Ont.,  has  been 
incorporated  with  a  capital  stock  of  $500,000  hy 
Alfred  Orton,  Detroit,  Mich.  ;  Frank  A.  Halstead, 
Port  Huron,  Mich.  ;  John  Eraser,  Petrolia,  and  others 
to  manufacture  motors,  engines,  machinery,  tools,  etc. 

Beatty  Bros.,  Fergus,  Ont.,  manufacturers  of"  barn 
equipment,  hay  forks,  carriers,  pumps,  farm  machi- 
nery, etc.,  are  making  arrangements  for  the  establish- 
ing of  a  manufacturing  plant  at  Regina,  Sask.,  to 
cost  $60,000.  The  company  is  also  extending  its 
plant  at  Fergus,  Out.,  and  is  installing  additional  ma- 
chinery. 

Contracts  have  been  awarded  in  connection  Avith 
the  building  of  a  factory  and  poAver  house  at  Wind- 
sor, Out.,  to  cost  .$250,000,  for  the  Burroughs  Adding 
Machine  Co.,  Piquette  Avenue,  Detroit,  Mich. 


MAKE  BAR  IRON 

New  Brunswick  Rolling-  Mills  Co.,  Limited,  Start 
Manufacturing  Operations  at  St.  John 

The  NeAv  Brunswick  Rolling  Mills  Company,  Li- 
mited, of  which  the  incorpoi-ators  are  Harry  J.  Gar- 
son,  Frank  0.  Garson  and  Joseph  A.  Garson,  have 
acquired  the  plant  and  lands  of  the  Portland  Rolling 
Mills  Co.,  Strait  Shore,  St.  John,  N.B.,  and  are  busily 
employed  in  manufacturing  bar  iron  in  all  sizes,  raii- 
way  spikes,  sliip  spikes,  track  bolts  and  mild  steel 
l)ai-s:.  The  company,  Avho  are  capitalized  at  $!)!», 000, 
have  not  yet  completed  their  organization,  but  Mr.  H. 
J.  Garsoji  is  provisional  president,  Joseph  A.  Garson, 
s'.'cretary  and  C.  H.  Lissemore,  su])erintendent. 


STATE  IRON  AND  STEEL  WORKS  IN  QUEENS- 
LAND, AUSTRALIA. 

lu  connection  with  the  State  Iron  and  Steel  Works 
which  it  is  the  intention  of  the  Queensland  Govern- 
ment to  install  at  BoAven,  a  seaport  town  on  the  East- 
ern Coast  of  Australia,  about  600  miles  north  of  Bris- 
bane, the  General  Manager  Mr.  J.  W.  Brophy,  accom- 
panied by  the  Engineer  for  Harbours  and  Rivers,  and 
the  Chief  Inspector  of  Mines  for  Queensland,  have 
left  Brisbane  on  a  tour  of  inspection  of  iron  lodes  in 
Western  Australia,  the  option  on  Avhich  Avas  secured 
by  the  Government  a  short  time  ago. 

These  deposits  are  situated  on  islands  contiguous 
to  Yampi  Sound  on  the  north  Avest  coast  of  Australia, 
are  very  extensive,  and  are  described  by  the  State 
IMining  Engineer  for  Western  Australia,  as  "the  rich- 
est and  most  accessible  of  their  kind  in  the  World." 

The  grade  of  the  ore  is  69  per  cent  metallic  and  it 
is  estimated  that  there  are  nearly  100  million  tons 
available  above  Sea  level;  Avhile  the  mining  problem 
present  no  difficulties  as  the  ore  can  be  quarried  by 
the  inexpensive  open  cut  method,  and  delivered  from 
the  bins  direct  on  the  ship,  the  lode  running  right 
into  the  sea,  and  thereby  offering  every  facility  for 
cheap  and  efficient  handling  and  shipping. 

The  Queensland  Government  is  considering  the  re- 
commendation of  Mr.  Brophy,  that  they  should  pur- 
chase for  this  trade,  tAvo  steamers  of  the  Lake  Super- 
ior type,  this  class  of  vessels  being  specially  built  and 
equipped  for  the  carrying  of  iron  ores,  and"  possessing 
great*  tonnage  capacities. 

It  is  the  intention  to  blend  those  ^^■\th  the  Queensland 
ores  of  57  per  cent  metallic,  Avhich  it  is  considered 
Avill  make  excellent  iron,  and  enable  the  Queensland 
State  Works  to  successfully  compete  AA^th  any  other 
Iron  Works  either  in  Australia  or  elsewhere." 
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DOMINION     STEEL     CORPORATION  CREATE 
OFFICE  OF  SUPERINTENDENT  OF 
INDUSTRIAL  RELATIONS. 

The  Dominion  Steel  ('orporation  have  appointed 
Mr.  Ajigus  W.  Macdonald  as  Superintendent  of  In- 
dustrial Relations,  having  charge  of  the  work  of  this 
department  as  it  affects  all  the  operations  of  the 
Corporation  in  ("ape  i'.reton,  Springhill,  Newfound- 
land and  otlier  points. 

Mr.  A.  W.  Macdonahl  has  had  a  unique  training  for 
this  responsible  position,  lie  has  been  continously  ni 
the  service  of  the  Dominion  companies  since  the  foriri- 
ation  of  the  Coal  Company  in  1H!)3,  having  previously 
worked  for  the  predecessors  of  the  Dominion  Coal 
Company.  Since  1900,  with  an  interval  during  wliich 
he  was  Superintendent  of  the  Black  Diamond  Coal 
Company  in  Lethbridge,  Alt.,  Mr.  MacDonald  has 
been  the  Employment  Agent  of  the  Dominion  com- 
panies, and  has  been  required  to  visit  Europe  •  n 
several  occasions  in  connection  with  the  recruiting 
of  labor. 

The  new  department  will  have  three  divisions, 
namely,  the  work  of  employment,  employees  service, 
and  safety  and  first  aid  work. 

The  employment  division  will  be  charged  with  the 
development  of  sources  of  labor  supply,  the  selection 
and  placing  of  workmen,  and  supervision  of  the 
"turnover"  of  labor,  with  a  view  to  retaining  every 
employee  possible  and  reducing  discharges  and  noti- 
ces to  quit  to  a  minimum. 

The  employees'  service  division  will  have  charge 


A.    W.  MACUUNALD, 
Supt.  of  Indu.strial    Relations,  Dominion   Steel  Corporation. 


of  housing  plans,  sick  benefit  and  pension  schemes 
and  general  social  welfare  of  employees.  The  plans 
of  this  division  contemplate  district  nurses,  hospitals, 
garden  plots.  Company's  farm,  employees'  clubs, 
athletic,  musical  and  dramatic  societies,  emp]f)yees 
magazine,  boarding  camps,  cafeterias,  restaurants 
and  the  accomodation  for  single-men  boarders. 

Th?  safety  first  division  will  endeavor  to  organize 
safety  committees  and  first-aid  work,  the  compilation 
of  accident  statistics,  communal  sanitation  and  clean- 
liness, water  supplies,  and  educational  bulletin  ser- 
vice. 

The  assistants  which  the  new  Superintendent  of 
Industrial  Relations  has  been  assigned  are  all  men  of 
competence  and  long  experience. 

There  is  a  widespread  and  pressing  necessity  for 
just  such  activities  as  are  contemplated  in  the  pro- 
gramme of  organization  of  the  Steel  Corporation's 
new  department.  Many  sporadic  attempts  at  impro- 
vement of  living  conditions  and  the  environment  of 
the  colliery  towns  and  steel  districts  have  been  made, 
but  they  have  never  been  co-ordinated,  and  their  con- 
tinuity has  been  affected  by  changes  in  control  and 
management,  periods  of  trade  depression,  and,  to  a 
large  extent,  by  non-realization  of  the  necessity  for 
a  department  of  corporate  industrial  activity  that  is 
not,  as  is  sometimes  supposed,  philanthropy  or  pater- 
nalism, but  just  ordinary  common  sense  and  good 
business. 

It  is  not  to  be  expected  that  all  the  various  activi- 
ties contemplated  will  at  once  assume  full  shape,  as 
the  new  Superintendent  will  have  to  overcome  a  good 
(leal  of  inertia  and  incredulity,  and  he  may  not  in- 
conceivably meet  actual  opposition,  but  in  appointing 
Mr.  Macdonald  to  a  position  that  will  be  in  its  initial 
stages  an  experimental  one,  the  Corporation  have 
acted  very  wisely,  as  Mr.  Macdonald  po.ssesses  just 
those  qualifications  of  patient  persistence  and  ability 
to  impress  his  views  upon  others,  co:nbined  with  a 
uniquely  complete  knowledge  of  the  labor  situation  in 
the  Corporation's  works  and  mines,  that  will  make 
success  probable,  given  sincere  backing  by  the  oper- 
ating heads. 

The  paper  on  "Labor  Turnover  of  Industrial 
Plants"  read  by  Mr.  ]\Iacdonald  before  the  Mining 
Society  of  Nova  Scotia,  which  appeared  in  our  issue 
for  May,  was  a  convincing  presentation  of  the  loss 
that  occurs  through  unnecessary  changes  in  working 
personnel,  and  a  strong  pl«a  for  its  minimization. 


BRITISH  EMPIRE  STEEL  CORPORATION 
LIMITED 

Ratification  of  terms  of  entrance  in  this  consolida- 
tion, as  recommended  by  the  Boards  of  Directors  and 
proposed  by  the  promoters,  has  been  signified  by 
shareholders'  meetings  of  the  Dominion  Steel  Corpo- 
ration, Nova  Scotia  Steel  &  Coal  Co.,  Canada  Steam- 
ships Lines,  and  the  several  subsidiaries  of  these  com- 
panies, so  that  the  consolidation  is  virtually  accom- 
|)lished. 

British  Empire  Steel  issues  "if,  as,  and  when 
issued  "  are  being  quoted  on  the  New  York  Curb,  the 
price  ranging  round  20  for  common  stock  and  48  for 
the  seven  percent  preferred  stock. 

Col.  Grant  Morden  has  returned  to  England,  but  is 
expected  to  return  in  the  early  Autumn,  when  an- 
nouncement is  expected  of  the  officers  of  the  Cor- 
poration and  of  stock  offerings. 
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SHIPBUILDING 


Victoria,  Vancouver  Island. 

Mr.  Bayly  Hipkins  has  resigned  the  position  of 
Vice-President  of  the  Foundation  Company  and  man- 
agement operations  on  the  Pacific  Coast,  which,  in 
addition  to  shipbuilding  operations  in  Portland  and 
Tacoma  has  included  shipbuilding  contracts  at  Vic- 
toria, B.C.,  said  to  total  $13,000,000. 

Six  ships  of  the  Admiral  Line  are  to  make  Victoria 
a  port  of  call.  Four  of  the  vessels  will  be  operated 
from  Seattle  and  Victoria  to  Japan,  China  and  Manila, 
and  two  will  be  operated  from  Seattle  and  Victoria  to 
Vladivostock  and  T'singtau.  Vessels  of  12,600  tons 
d.w.,  17  knots,  with  oil-burners  and  accommodation 
for  550  first  and  third-class  passengers  are  included 
in  the  Admiral  fleet,  being  new  vessels  just  completed 
and  allotted  by  the  U.S.  Shipping  Board  to  Pacific 
Coast  service. 
ColUngwood,  Ont. 

The  oil-burning  steamship  "Transpet, "  built  by 
the  Collingwood  Shipbuilding  Company  for  the  Stand- 
ard Oil  Company  was  launched  on  the  27th  July 
This  is  the  sixth  vessels  of  similar  type  built  at  the 
CoUing-wood  yards.  The  "Transpet"  is  170  ft.  long, 
with  35  ft.  beam,  and  a  carrying  capacity  of  520  tons 
of  oil.  She  will  go  to  Buenos  Aires,  calling  for  fuel 
at  Montreal  and  at  Halifax  en  route. 
Vancouver,  B.C. 

J.  Coughlan  &  Son  will  lay  the  keel  of  a  fifth 
steamer  built  to  the  company's  own  order.  The  ves- 
sel will  be  of  the  same  type  as  the  preceding  four, 
namely  8,800  tons  dw.  Three  vessels  of  these  dimen- 
sions have  already  completed  so  far  this  year,  and 
the  fourth  is  about  half  finished. 

Work  has  not  yet  commenced  on  the  Government 
steamers  on  order,  the  plates  which  are  coming  from 
the  Sydney  mill,  not  having  been  received. 
Montreal. 

The  ' '  Canadian  Conqueror ' '  was  the  latest  vessel 
launched  by  Canadian  Viekers,  the  ceremony  being 
performed  by  Mrs.  Gilham,  the  wife  of  the  Managing 
Director  of  the  Company.  This  vessel  is  the  ninth 
built  at  the  Longue  Pointe  yards  for  the  order  of  the 
Canadian  Government.  Dimensions  are  413  ft.  long 
by  52  ft.  beam  and  31  ft.  deep.  The  vessel  is  fitted 
with  refrigerating  machinery,  and  her  accessories  are 
of  the  best,  all  cargo  handling  gear  and  winches, 
steering-gear,  etc.,  being  made  by  Messrs.  Viekers  at 
Maisonneuve. 

Three  further  vessels  are  on  order  at  this  yard  from 
the  Government,  the  keel-plate  for  one  being  already 
laid.  Construction  has  been  held  back  by  the  diffi- 
culty in  obtaining  delivery  of  steel. 


Toronto. 

The  Dominion  Shipbuilding  Company  of  Toronto 
has  made  an  assignment  for  the  benefit  of  its  credi- 
tors under  the  Bankruptcy  Act.  Eight  hundred  em- 
ployees are  affected  by  the  closing  down  of  the  yard, 
and  their  wages  will  be  a  first  lien  on  the  assets.  It 
is  stated  by  the  Company's  counsel  that  when  an 
accounting  is  made  the  assets  will  exceed  the  liabili- 
ties. The  success  of  the  company  has  been  militated 
against  by  strikes  of  workmen,  causing  delays  in  de- 
livery of  vessels,  which  have  rendered  penalty  clauses 
operative.  The  resumption  of  work  at  this  plant  de- 
pends on  the  attitude  of  the  principal  shareholders, 
who  belong  mostly  to 'New  York.  It  is  stated  that  no 
shareholder  or  director  has  ever  received  any  divi- 
dend or  remuneration,  and  that  all  the  money  earned 
has  been  disbursed  in  wages. 

New  Glasgow. 

The  Nova  Scotia  Steel  &  Coal  Company  has  launch- 
ed the  "Volundia"  of  2,800  tons  dw.  capacity.  A 
second  ship  of  like  size  is  nearing  completion,  and  a 
third  keel  is  being  laid.  The  "Volundia"  is  the 
seventh  steel  ship  built  at  this  yard. 

The  contract  for  the  construction  _of  the  Burrard 
Inlet  government  drydock  has  been  let  to  J.  Coughlan 
&  Sons,  and  under  the  provisions  work  is  to  be  started 
within  sixty  days.  The  estimated  cost  of  this  dock 
is  $3,000,000,  and  it  forms  a  part  of  extensive  works 
for  the  improvement  of  Vancouver  Harbor  as  a  ship- 
ping port. 


Sydney  Ship  Plates  for  New  Zealand. 

The  S.S.  "Otira"  is  taking  1,000  tons  of  ship  plates 
from  Sydney,  N.S.,  to.  New  Zealand.  This  mill  has 
already  rolled  plates  for  Melbourne,  Australia,  and 
for  shipment  to  Great  Britain. 


CANADA  STEAMSHIPS  LINES  HAVING  GOOD 
RETURNS 

The  President  of  Canada  Steamships  states  that  the 
passenger  business  offering  this  season  is  greater 
than  can  be  taken  care  of,  while  freight  earnings  are 
in  excess  of  last  year's.  Operating  expenses,  parti- 
cularly increased  fuel  costs  and  wages,  are  in  excess 
of  those  of  last  year,  but  the  net  earnings  are  expect- 
ed to  compare  favorably  with  the  record  earnings  of 
1919. 
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The  Future  of  the  Lake  Superior  District  as  an  Iron-Ore  Producer 
Depends  on  Successful  Beneficiation  of  Low  Grade  Ores 

r.y  EDWARD  W.  DAVIS  (in  "Tlic  iron  Trade  lievicw.") 


Ill  the  past,  a  very  lar^ic  j)r()|)(»rt  ion  oi'  t  lie  iron  ore 
used  ill  tlif  I  nitcd  States  and  in  the  world  has  bec-n 
sccurfd  iroiii  the  hake  Superior  iron  mining  district. 
Product  ion  lias  ix'cii  at  an  enormous  rate,  and  the 
(liu'stioii  naturally  arises  as  to  how  much  longer  this 
district  can  continue  to  supi)ly  the  demand.  A  study 
(if  the  situation  liriiijrs  out  the  cnconraginj:-  fact  that 
the  disti-ict  e;iii  coiitiiiiie  to  produce  iniinense  tonnages 
of  iron  ore  for  many  centuries  by  utilizing  its  low- 
g!-ad('  ore  niateiial.  In  a  broad  sense,  low-grade  ores 
nuiy  l)e  said  to  include  all  material  containing  too 
small  an  amonni  of  iron  and  ti;o  large'  amounts  of 
iionterrons  minerals  to  be  considered  mei-chantablc  as 
mined.  In  addition  to  this,  low-grade  oi'e  may  also 
include  material  of  acce|)table  iron  content,  but  of 
such  pli\-sical  structure  llial  it  can  not  be  used  in 
the  blast  fni-nace.  Fnv  the  purpose  of  discussion,  low- 
grade  iron  ore  ma\  be  considered  as  iron-hearing  ma- 
terial that  does  iu)t  meet  the  present  demands  of  the 
blast  furnace  operators  and  cannot,  therefore,  be  sold 
as  mined. 

This  general  classification  contains  all  nonmer- 
chantable  ores  and  may  be  divided  into  several  sub- 
divisions. On  the  basis  of  It'oii  content,  they  may  be 
classified  as  follows: 

1.  Ores  containing  less  than  40  per  cent  natural 
iron. 

2,  Ores  containing  between  40  and  ^jO  ])er  cent 
natural  iron  that  are  used  to  some  extent  at  the  pre- 
sent time  as  concentrating  ores,  or  are  mi.xed  with  ores 
(if  liiirh  iron  content  in  oi'dei-  to  increase  the  ton- 
na^n-. 

Ores  containing  over  .">()  ])ei'  cent  natural  iron 
that  are  not  in  propei-  physical  condition  for  blast 
furnace  use. 

In  the  first  classification  will  be  found  the  largest 
portion  of  low-grade  ore  material  in  the  Lake  Superior 
district.  A  tnucli  smaller  amount  of  material  will 
be  found  in  the  secoiul  classification  and,  compara- 
tively, a  very  small  amount  of  ore  nuiy  be  classifieil 
under  the  third  division. 

The  total  amount  of  low-gi'ade  ore  in  the  Lake 
Superior  district  is  enormous.  It  has  been  variously 
estimated  by  ambitions  geologists  at  from  80,000,000,- 
000  tons  to  "enough  to  last  the  world  1000  years."  No 
matter  ui)on  what  basis  the  question  is  considered,  it 
is  evident  that  there  is  a  sufficient  amount  of  low- 
grade  ore  in  the  district  to  warrant  a  detailed  study  as 
to  methods  of  utilization,  and  if  methods  of  treatment 
can  be  developed  b\  which  this  material  may  be 
utilized,  a  sufficient  amount  of  ore  is  available  to 
supply  the  dejiiand  for  many  generations. 

Look  for  Nnc  Sources  of  Svpphj. 

Unfoi'tunately,  so  little  interest  has  been  manifested 
in  connection  with  this  low-grade  material,  that  much 
of   the    information    regarding    tonnage    and  (piality 
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nesota's School  of  Mines  experimental  station,  entitled 
"The  Future  of  the  Lake  Superior  District  as  an  Iron 
Ore  Pi'oducer. " 


that  might  now  be  available,  has  been  lost.  Thous- 
ands of  fe(!t  of  drill  (■on-  have  been  thi'own  away, 
leaving  no  record  oUn'.v  than  the  drillers"  notation, 
"taeonite".  If  all  of  these  cores  had  been  saved, 
tests  could  be  made  on  them  which  would  furnish 
priceless  information  for  future  guidance.  The 
[iractice  of  (h'stroying  drill  cores,  especially  if  they 
show  any  evidence  of  the  iron  formation,  should  be 
diseont  iniied. 

It  is,  of  course,  r(!C0gni/ed  by  everyone,  that  at  some 
future  date  all  of  the  mei'chantable  ore  will  have  i>eeii 
removed  fi'om  the  district.  This  date  is  placed  h\ 
various  estimatois  at  from  1.")  to  M)  years  hence. 
This  statement  is  based  on  the  assumption  that  the 
present  rate  of  shipment  will  cnjitinue  until  the  end 
of  the  sea.soii  of  the  last  year.  This,  of  course,  can 
not  be  the  case.  Tlu!  history  of  any  successful  min- 
ing district  .shows  that  during  the  first  few  years  of 
life  small  tonnages  of  high-grade  material  are  mined. 
As  time  passes  and  a  district  is  more  largely  exploit- 
ed, the  tonnage  mined  each  year  increases.  As  the 
tonnage  increases,  the  grade  of  the  ore  usually  he- 
comes  lower.  After  a  certain  time,  the  yearly  pro- 
duction of  the  district  reaches  a  maximum  and  after 
the  maximum  is  passed,  the  production  gradually  de- 
creases. The  rate  of  decrease  in  production  .  is  quite 
rapid  at  first,  but  absolute  depletion  of  the  district 
may  not  occur  for  a  gi-eat  many  years.  The  history 
of  the  Lake  Superior  district  will,  undoubtedly,  fol 
low  in  a  general  way  the  history  of  rao.st  mining 
districts  and  it  is  to  be  expected  that  some  day. 
past  or  future,  the  district  has  reached,  or  will  reach, 
the  peak  of  its  production.  After  the  peak  is  passed, 
and  if  becomes  generally  recognized  that  the  district 
is  on  a  decline  the  descent  toward  absolute  depletion 
will  be  quite  rapid. 

The  distribution  of  the  Lake  Superior  ores  amoiiL' 
the  various  furnace  companies  shows  that,  Avhile  some 
companies  have  a  sufficient  supply  of  ore  to  last  them 
:!()  01-  40  years,  other  companies  have  enoiigh  to  last 
only  five  or  six  years.  These  companies  are  already 
looking  about  foi-  new  sources  of  ore  supply,  and  if 
they  are  luit  to  he  found  in  the  Lake  Superior  dis- 
trict the  companies  will  go  elsewhere.  Serious  at- 
tempts are  already  being  made  to  bring  the  ruban 
and  South  American  ores  into  competition  with  the 
T^ake  Superior  ores,  and  undoubtedly  the  furnace 
companies  that  are  expecting  a  .shortage  of  ores  will 
be  oidy  too  glad  t;)  aid  in  the  exidoitation  of  new 
mining  districts.  When  .serious  competition  once 
starts  against  the  Lake  Superior  district,  production 
will  decline  rapidly.  When  this  decline  is  generally 
recognized,  it  will  not  be  as  easy  a  matter  to  get  new 
railroad  equipment,  new  lake  carriers,  or  new  ore 
docks,  as  it  has  been  in  the  past  and  investors  realiz- 
ing that  the  life  of  the  district  is  limited  to  a  few 
years,  will  hesitate  to  contribute  .  more  capital.  This 
in  turn  will  tend  to  I'ediice  production  fui-thei'  and  to 
hasten  the  extinction  of  the  district.  It  is  a  well- 
known  fact  that  a  mining  district,  once  started  on 
the  down  grade,  gains  impetus  rajiidly. 
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Summing  up  the  whole  situation,  it  appears  that 
very  serious  competition  might  exist  at  tlie  present 
time,  if  it  were  not  t'oi'  the  fact  that  the  Jjake  Superibr 
district  is  in  actual  operation  ou  an  immense  and  effi- 
cient scale  as  com])are(l  with  competing-  districts.  In 
other  words,  the  strength  of  the  position  in  which 
the  Lake  Superior  district  finds  itself  lies  in  the 
fact  that  it  is  now  actually  producing  sufficient  ore 
to  supply  the  demand.  Quoting  from  a  recent  pub- 
lication by  the  Minnesota  school  of  mines  experiment 
station:  "The  wonderful  transportation  systems,  ore 
handling  and  dockage  equipment,  organizations  and 
capital  of  the  Lake  Superior  district  are  now  avail- 
able and  ready  to  assist  in  prolonging  the  life  of  the 
iron-ore  industry.  In  this  respect,  the  Lake  Superior 
district  has  great  advantage  over  many  other  mining 
regions,  but  capital  is_  very  mobile  and  railroads  and 
docks  can  l)e  allowed  to  deteriorate  and  as  the  future 
ore  supply  beconu^s  more  and  more  uncci'taiii,  this 
great  advantage  may  gi'adually  disai)pear. " 

Returning  to  the  original  (|iiesti(m  as  to  wliether 
or  not  it  will  l»e  necessary  to  \itilize  the  low-grade 
ores  of  the  Lake  Superior  district,  it  appears  that  it 
will  not  only  be  necessary  to  utilize  these  ores  in  or- 
der to  maintain  the  production  of  the  district,  but  it 
will  be  necessary  to  begin  the  utilization  of  them  in 
the  very  near  future.  If  the  furnace  companies  that 
have  only  a  few  years '  supply  of  ore  available  are 
allowed  to  invest  large  amounts  of  capital  in  de- 
veloping and  bringing  into  production  new  mining 
districts,  the  Lake  Superior  region  will  immediately 
start  on  its  decline.  If,  on  the  other  hand,  these  fur- 
nace companies  find  that  the  low-grade  ores  can  be 
utilized,  the  fact  that  the  Lake  Superior  district  is 
already  in  lai-ge  pi-oduction  and  is  so  well  erpiipped  to 
handle  immense  toimages  will  cause  them  to  eon- 
template  seriously  investing  new  capital  in  this  dis- 
trict for  the  purpose  of  developing  the  low-grade  iron 
ores.  The  development  of  such  an  industry  on  a  large 
scale  will  extend  tiie  life  of  the  district  into  tlie  far 
distant  future. 

Having  arrived  at  the  conclusions  that  the  Lake 
Superioi'  region  has  an  almost  inexhaustible  supply  of 
low-grade  iron  ore  that  the  utilization  of  tliis  ma- 
terial is  essentia]  in  order  to  maintain  the  production 
of  the  district,  and  that  now  is  the  time  to  start  his 
low-grade  iron-ore  industry,  the  next  logical  question 
is,  by  what  means  may  these-  low-grade  ores  be  made 
useful. 

M(ihi)iij  how-Grade  Orea  Merclunitahle. 

There  are,  in  general,  two  factors  that  may  make 
the  utilization  of  the  lowrgrade  iron  ores  possible. 
These  may  be  sunnned  up  as  follows:  First,  a  rela- 
tive increase  in  the  selling  price  of  iron  and  steel, 
which  will  cause  a  readjustment  in  the  schedule  of 
iron-ore  prices  as  detennined  l)y  the  Ore  Buyers'  As- 
sociation and  second,  a  decrease  in  the  present  cost  of 
producing  iron  and  steel  from  these  low-grade  ores. 

The  possibilities  offered  by  the  first  consideration 
seem  to  be  slight.  Any  relative  increase  in  iron  and 
steel  prices  may  come  about  only  frcm  an  increase  in 
demand  that  (tan  jiot  be  met  by  smelting  only  the  so- 
called  merchaidable  ores  of  tlie  present  time.  Sucli 
a  condition  w^ould  make  possible  the  utilization  of  a 
certain  proportion  of  low-grade  material.  It  must  be 
remembered,  howevei-,  that  these  conditions  would 
bring  several  other  iron-mining  districts  into  strong 
competition  witli  the  Lake  Superior  region,  and  this 


district  would  receive  only  a  portion  of  the  benefit  of 
the  increase  in  price.  For  this  reason,  the  holding  of 
all  the  low-grade  ore  material  as  reserves  of  future 
shipping  ore  would  eventually  bring  this  matei'ial  in- 
to such  strong  competition  with  ore  from  other  dis- 
tricts that  the  Lake  Superior  low-grade  deposits  would 
probably  never  be  utilized  to  any  great  extent.  It 
seeems,  therefore,  that  the  utilization  of  the  Lake 
Supericr  low-grade  ores  through  an  increased  demand 
caused  by  depletion  of  high-grade  ores,  thereby  pro- 
ducing a  readjustment  in  the  iron-ore  prices,  should 
not  be  counted  upon  to  make  possible  the  utilization 
of  the  vast  amount  of  low-grade  matei'ial  in  this  dis- 
trict. ■  ■ 
The  second  possibility,  namely,  a  decrease  in  the 
present  cost  of  producing  iron  and  steel  from  this  low- 
grade  ore  material,  should  receive  very  serious  eon- 
sideralioii.  In  ordei-  to  discuss  this  question  intelli- 
gently, it  is  advisa!)le  to  inquire  into  the  present  cost 
of  |)j-o(ln('ing  iron  in  a  blast  furnace  from  low-grade 
ores. 

Li  a  report  recently  make  by  J.  li.  Finlay  to  the- 
directiir  of  the  Ifnited  States  bureau  of  mines,  con- 
siderable informal  ion  is  given  which  bears  directly 
upon  this  sul)ject.  In  considering  the  figures  that 
appear  in  the  report,  deductions  can  be  made,  show- 
ing that  for  every  increase  of  one  unit  of  silica  in  the 
ore,  the  cost  of  producing  a  ton  of  pig  iron,  exclu- 
sive of  the  cost  of  the  ore,  increases  about  20  cents. 
Therefore,  if  two  tons  of  ore  are  required  to  make  one 
ton  of  pig  iron  the  addition  of  one  unit  of  silica  to 
the  ore  increases  the  cost  of  smelting  by  about  10 
cents  per  ton.  The  freight  on  this  additional  one 
unit  of  silica  is  about  2  cents,  and  therefore  the  addi- 
tion of  ojie  nnit  of  silica  to  iron  ore  before  ship- 
ment decreases  its  real  woi'tli  by  about  12  cents  per 
ton.  In  a  siniilai-  luannei',  it  may  be  shown  that  the 
additioJi  of  1  per  cent  moist ure  deci-eases  the  real 
worth  of  the  ore  by  2  cents  per  toji. 

Certain  modifications  of  these  figiu-es  would  be 
necessary  in  order  lo  make  thcni  icpi-esent  present 
conditions.  Whether  or  not  the  figures  are  exact, 
they  give  a  fair  basis  on  which  to  judge  of  the  econo- 
mic importance  of  removing  the  silica  from  low-grade 
ores  before  shipment.  In  order  to  produce  a  maxi- 
mum increase  in  the  real  value  of  the  ore,  the  silica 
should  be  removed  before  siiipnu^nt,  up  to  a  point 
where  its  removal  costs  12  cents  per  unit.  Above  this 
point,  the  silica  can  be  removed  more  cheaply  in  the 
blast  furnace.  If  the  silica  content  of  an  ore  can  be 
reduced  before  shipment  fi'om  18  per  cent  to  8  per 
cent  by  mechanical  means,  one  ton  of  the  ore  can  be 
shipped  and  made  into  pig  iron  at  a  saving  of  $1.20. 
If  these  10  units  of  silica  can  be  removed  from  the 
ore  mechanically  at  a  total  cost  that  is  less  than  $1.20 
per  ton,  the  ore  sliould  be  treated  and  the  silica  re- 
moved before  shipment. 

Four  Processes  Available. 

It  is  then  evident  that  before  these  low-grade  ores 
should  be  smelted  in  a  blast  furnace,  a  large  amount 
of  the  silica  and  moisture  which  thev  contain  should 
be  removed  mechanically.  This,  and  this  oidv,  will 
make  possible  the  production  of  iron  and  steel'  at  h 
price  tliat  will  allow  these  ores  to  compete  with  '{^ 
present  grade  of  merchantable  ores.  Any  reduction 
in  freight  rates  or  handling  costs  or  ariv  improve- 
ment in  iron  and  steel  metallurgy  will  have  the  effect 
of  raising  the  allowed  limit  of  silica  and  moisture 
that  shipping  ores  may  contain,  but  it  is  difficult  to 


212 


IRON   AND   STEEL   OF  CANADA 


August,  1920. 


cenceive  of  any  immediate  improvement  in  .smelting 
methods  that  will  make  possible  a  removal  of  a  very 
large  amount  of  silica  from  the  ores  by  metallurgical 
means  more  cheaply  than  by  mechanical  means. 

A  study  of  the  methods  that  can  cope  with  the  prob- 
lem of  handling  thousands  of  tons  of  hard  iron  ore 
daily  at  an  extremely  small  operating  and  maintenance 
cost  narrows  the  field,  at  the  present  time,  to  four 
processes.  These  may  be  classified  under  the  heads  of 
log-washing,  table  concentration,  jigging  and  magnetic 
concentration.  Log-washing  and  table  concentration, 
as  originated  in  this  district  by  the  Oliver  Iron  Min- 
ing Co.  are  now  in  general  use.  Jigs  are  in  use  to  a 
small  extent,  and  the  first  plant  in  which  magnetic 
concentration  is  to-  be  attempted  is  now  being  built. 
Each  of  these  four  methods  of  treatment  operate  in 
connection  with  ores  having  certain  definite  charac- 
teristics which  make  them  amenable  to  one  or  more 
of  the  concentration  methods. 

The  last  method  of  treatment  to  make  its  appear- 
ance in  the  Lake  Superior  district  is  magnetic  con- 
centration. This  method  of  beneficiating  iron  ores  has 
been  in  use  for  many  years  in  New  York  state  and 
Canada  and  some  foreign  countries,  but,  until  re- 
cently, it  has  not  been  used  in  this  di.striet.  A  brief 
consideration  of  the  working  principles  upon  which 
this  process  is  based  may  be  instructive. 

One  strange  characteristic  of  magnetism  is  that  it 
may  be  made  to  exist  to  any  considerable  extent  in 
only  a  comparatively  few  materials.  These  are  called 
ferromagnetic  materials  and  in  this  class  may  be 
placed  the  metals  iron  and  nickel,  and  the  minerals 
magnetite  and  franklynite.  The  iron  oxide,  mag- 
netite, comes  within  this  group  and  it  is,  therefore,  a 
comparatively  simple  matter  to  remove  the  magnetite 
from  an  ore  after  it  has  been  crushed  sufficiently 
fine  to  free  the  particles  of  magnetite  -from  the 
gangue. 

Magnetic  Method  for  Hematite. 

Unfortunately,  however,  a  large  proportion  of  the 
low-grade  ore  found  in  the  Lake  Superior  district  is 
not  magnetite  but  hematite,  which  is  an  oxide  of  iron 
that  is  not  ferromagnetic.  Hematite,  therefore,  can 
not  be  easily  concentrated  magnetically.  It  is,  how- 
ever possible  to  change  hematite  into  magnetite  by  a 
very  simple  operation  known  as  magnetic  roasting. 
This  process  consists  in  heating  the  hematite  to  such 
a  temperature  and  under  such  atmospheric  conditions 
as  will  cause  a  small  amount  of  the  oxygen  to  be  driv- 
en off.  Pure  magnetic  oxide  contains  72.4  per  cent 
iron  and  27.6  per  cent  oxygen,  and  pure  hematite, 
the  non-magnetic  oxide,  contains  70  per  cent  iron  and 
30  per  cent  oxygen.  It  is,  therefore  necessary  to  re- 
move 11  per  cent  of  the  oxygen  present  in  the  hema- 
tite in  order  to  change  it  into  magnetic  oxide.  This 
vvonld  decrease  the  weight  of  the  hematite  by  only 
3.3  per  cent.  The  process  of  magnetic  roasting  con- 
sists in  heating  the  hematite  ore  to  a  temperature  of 
from  400  to  600  degrees  Cent.,  in  the  presence  of  a 
.small  amount  of  fuel  such  as  fuel  oil,  soft  coal,  lig- 
nite, or  possibly  peat.  The  fuel  produces  reducing 
gases  which  remove  the  necessary  amount  of  oxygen 
from  the  hematite  and  change  it  to  the  magnetic  oxide. 
The  process  can  be  carried  on  in  rotary  kilns ;  and  on 
a  large  scale  in  properly  equipped  plants  magnetic 
roasting  can  be  accomplished  rapidly  and  at  a  small 
cost.  This  roasting  method  of  producing  magnetic 
material  from  hematite  is  not  at  present  in  use  to 
any  great  extent. 


In  considering  magnetic  concentration,  as  applied 
to  the  Lake  Superior  low-grade  ores,  there  is  a  possi- 
bility of  using  this  method  of  treatment  in  producing 
a  merchantable  product  from  the  low-grade  hema- 
tites as  well  as  from  the  magnetites.  Since  magnetic 
concentration  can  be  carried  on  successfully  with 
ore  as  coarse  as  5-inch  cubes  and  as  small  as  the 
finest  dust,  it  at  once  becomes  apparent  that  this  me- 
thod of  beneficiation  is  of  great  future  importance 
and  deserves  considerable  study. 

Just  as  gravity  concentrators  are  divided  into  .sev- 
eral classes,  depending  upon  the  nature  of  the  work, 
so  magnetic  concentrators  take  several  different  forms, 
in  order  to  produce  different  results.  Magnetic  con- 
centration has  a  great  advantage  over  gravity  concen- 
tration. This  is  due  to  the  fact  that  the  magnetic  at- 
traction can  be  easily  varied  between  wide  limits, 
while  the  attraction  of  gravitation  always  remains  un- 
changed. This  introduces  a  controllable  variable 
into  the  process  of  magnetic  concentration  which  is 
not  found  in  gravity  concentration,  and  which  opens 
up  many  new  possibilities. 

When  magnetism  is  applied  to  the  .separation  of 
coarse  material,  the  concentration  process  is  iisually 
carried  on  with  the  ore  in  a  comparatively  dry  condi- 
tion, and  when  applied  to  fine  material  carried  on 
with  the  ore  in  a  wet  condition.  The  type  of  machine 
that  is  known  as  the  drum  cobber  is  generally  used 
in  the  dry  process.  This  machine  is,  in  reality,  a  short 
belt  conveyor,  6  or  8  feet  in  length,  the  head  pulley 
of  which  is  equipped  on  the  inside  with  magnets. 
These  magnets  revolve  with  the  pulley  in  one  type  of 
machine,  and  in  the  other  type  the  magnets  are  held 
in  a  stationary  position,  allowing  the  surface  of  the 
pully  and  the  conveyor  belt  to  revolve  about  them. 
The  revolving  magnet  type  of  cobber  is  used  to  make 
separation  of  material  from  5-inch  to  2-inch  cubes. 
The  stationary  magnet  type  of  cobber  is  used  in  mak- 
ing separations  on  material  from  2-inch  to  28-mesli. 
Neither  of  the  types  of  machines  operate  satisfactorily 
on  ores  containing  any  considerable  amount  of  ma- 
terial which  will  pass  a  281-mesh  screen. 

In  operating  the  magnetic  cobber  the  ore  is  evenly 
distributed  over  the  surface  of  the  conveyor  belt  near 
the  tail  pulley.  It  is  than  carried  by  the  belt  to  the 
magnetic  head  pulley,  where  the  nonmagnetic  par- 
ticles fall  into  one  compartment  beneath  the  machine, 
while  the  magnetic  particles  cling  to  the  belt  and  are 
carried  around  to  the  under  side  of  the  drum  and 
there  fall  into  a  separate  compartment.  The  capacity 
of  this  type  of  machine  is  large,  varying  from  10  to 
30  tons  per  hour,  depending  upon  the  size  of  the  par- 
ticles and  the  nature  of  the  separation  desired.  The 
belt  is  is  ordinarily  30  inches  wide  and  travels  at 
a  speed  of  200  feet  per  minute.  The  operating  cost, 
as  well  as  the  first  cost  of  this  machine  is  very  small 
and  it  is  admirably  adapted  to  the  treatment  of  large 
quantities  of  hard  rocky  material.  By  adjusting  the 
.strength  of  the  magnets,  material  of  nearly  any  de 
sired  iron  content  may  be  separated  from  the  rest 
of  the  ore. 

While  material  finer  than  28-mesh  can  not  be  sat- 
isfactorily treated  on  the  drum  cobber,  there  are 
several  types  of  machines,  however,  that  make  a  very 
efficient  separation  of  magnetite  ores  which  are 
crushed  to  28-mesh  or  finer  .  The  finer  the  ore  is 
crushed,  the  better  is  the  separation  that  can  be  made 
by  the  use  of  these  machines.  Several  of  these  con- 
centrators for  finely  pulverized  ores  take  the  form 
of  magnetic  drums  more  or  less  completely  submerged 
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in  water.  Probably  the  machine  of  this  class  best 
knowii  in  the  Lake  Superior  district  is  the  one  which 
has  been  called  the  magnetic  log-washer.  This  mach- 
ine, designed,  built,  and  tested  in  the  laboratories  of 
the  Minnesota  school  of  mines  experimental  station, 
is  similar  to  an  ordinary  -log-washer  in  construction 
with  the  exception  that  to  the  bottom  of  the  tank  oi 
the  washer  is  attached  a  series  of  magnets.  Thes« 
magnets  tend  to  hold  the, magnetic  material  to  the  bot- 
tom of  the  trough  where  the  action  of  the  logs  forces 
I  the  settled  ore  up  the  slope  and  delivers  it  as  a  clean 
concentrate,  while  the  nonmagnetic  material  is  kept 
in  agitation  and  is  washed  over  the  rear  end  of  th.' 
machine  as  tailing.  This  machine  is  very  simple  and 
cheap  to  operate,  and  the  wear  on  the  logs  is  much 
less  than  in  j)rdinary  log-washers,  due  to  the  fineness 
of  the  particles  of  ore  which  are  treated. 

Agglomerated  Product  Valuable. 
There  is  available,  then,  simple,  satisfactory  ap- 
paratus of  large  capacity  suitable  for  the  concentra- 
tion of  magnetic  ores.  If  a  separation  can  be  effect- 
1  od  at  some  coarse  size,  no  further  treatment  of  the 
concentrate  is  necessary.  If,  however,  it  is  necessary 
■  to  crush  the  ore  to  some  size  finer  than  28-mesh,  the 
concentrate  is  usually  produced  wet  and  must  be  de- 
watered  and  agglomerated  before  it  becomes  desira])le 
furnace  product.  The  dewatering  can  be  effected 
simply  and  rapidly  by  means  of  the  continuous  rotary 
filters.  The  product  of  these  filters  contains  the 
amount  of  moisture  necessary  for  agglomerating  treat- 
ment which  may  be  carried  out  by  sintering  jioduliz- 
ing,  or  briqnetting.  These  processes  of  agglomeratinji- 
are  already  in  use  by  many  of  the  furnace  companies, 
in  connection  with  the  utilization  of  the  flue  dust 
which  is  made  in  the  blast  furnace.  This  agglomer- 
ated i^roduct  is  rapidly  becoming  recognized  by  the 
furnace  operators  as  b«ing  far  superior  i]i  structure 
to  the  majority  of  raw  ore. 

The  Eastern  Mesabi  Venture. 
The  whole  process  of  magnetic  concenti-ation  as  ap- 
}  plied  to  the   eastern  Mesabi   magnetites   is   a  good 
I  illustration  of  the  manner  iji  which  the  various  types 
(  of  machines  can  be  made  to  work  together  so  as  to 
produce  a  high-grade  furnace  product  from  an  ore 
material  containing  only  25  per  cent  of  iron  in  the 
form  of  magnetite.    The  hard  rock  is  first  crushed  to 
about  3-inch  size  and  is  then  passed  over  a  magnetic 
cobber.    The  field  strength  of  this  cobber  is  so  ad- 
justed that  all  of  the  coarse  material  eontaiiiing  no 
magnetic  iron  is  discarded  as  tailing.     The  concen- 
trate from  this  cobber  is  still  too  low  grade  to  be 
useful,  and  is,  therefore,  crushed  again  to  2-inch  size. 
Tliis  material  is  passed  over  a  second  cobber  and  the 
worthless  gangue  again  discarded.     This  process  of 
crushing,  cobbing,  and  discarding  ~  worthless  material 
continues  until  the  procluct  has  been  reduced  to  about 
Vi-inch  size.    When  this  stage  has  beeii  reached,  ap- 
I  proximately  one-half  the  ore  has  been  discarded  as 
!  tailing  and  the  other  half  contains  practically  all  of 
j  the  magnetic  oxide  that  was  originally  present  in  the 
j  rock,     This  i4;inch  material,  however,  still  contains 
too  much  gangue  to  be  considered  a  desirable  fur- 
nace product.    It  is,  therefore,  crushed  wet  in  ball 
mills  until  it  will  all  pass  a  100-mesh  screen.  This 
fine  material  is  concentrated  by  magnetic  log-washers 
in  which  the  final  separation  is  made.    The  concen- 
trate produced  by  these  machines  is  then  dewatered 
by  the  use  of  continuous  filters  in  the  tank  of  which 
the  fuel  for  sintering  is  mixed.     The  filter  cake  is 


conveyed  directly  to  the  sintering  plant  where  the 
ore  is  agglomerated.  After  being  sintered  the  ore  is 
screened  in  order  to  remove  any  fine  material,  and 
only  the  clean  coarse  sinter  is  shipped  to  the  fur- 
naces. It  is  apparent  that  in  order  to  make  this  pro- 
cess a  success  financially,  a  large  initial  investment  is 
necessary.  The  plant  must  be  built  in  the  most  sub- 
stantial manner,  and  only  that  machinery  can  be  used 
which  will  operate  efficiently  and  continuously  under 
heavy  loads  and  with  little  personal  attention.  At 
best,  the  profit  per  ton  that  can  be  made  is  small,  and 
in  order  to  make  the  proposition  attractive  financially, 
a  plant  of  large  capacity  is  necessary.  While  this 
process  is  a  success,  from  the  metallurgical  point  of 
view,  its  financial  worth  must  yet  be  demonstrated. 
The  Mesabi  Iron  Co.  is  now  undertaking  the  last 
stage  in  the  experiment,  that  is,  the  proving  of  the 
financial  worth  of  the  process. 

As  has  been  ■  pointed  out,  now  is  the  proper  time 
to  get  this  new  industry  under  way.  A  great  deal  de- 
pends upon  the  success  of  this  undertaking;  possibly 
the  whole  future  development  of  the  district  depends 
upon  the  success  or  failure  of  this  particular  attempt. 
If  this  undertaking  proves  successful,  furnace  com- 
panies looking  for  future  ore  supplies  will  be  encour- 
aged to  secure  tliem  from  the  immense  tonnages  of 
low-grade  Lake  Superior  ores.  In  this  case,  the  dis- 
trict is  just  now  starting  on  a  new  era  in  its  history, 
and  great  activities  may  be  expected  in  the  future 
in  the  low-grade  iron-ore  industry.  On  the  other 
hand,  if  this  undertaking  by  the  Mesabi  Iron  Co. 
proves  to  be  unsuccessful,  a  great  many  years  may 
pass  before  another  serious  attempt  will  be  made  to 
utilize  the  low-grade  ores.  In  fact,  if  the  previous 
conclusions  in  this  discussion  are  correct,^  the  failure 
of  this  first  endeavor  will  probably  cause  the  people 
in  search  of  future  ore  supplies  to  look  elsewhere, 
and  the  immense  amount  of  low-grade  ore  available 
in  this  district  may  never  be  utilized. 

It  now  is  apparent  that  the  success  or  failure  of  this 
first  attempt  means  much  in  the  history  of  the  Lake 
Superior  region.  Thoughtful  men  of  the  iron-mining 
industry  are  watching  the  progress  which  D.  C.  Jack- 
ling  and  his  associates  in-  the  Mesabi  Iron  Co.  are  mak- 
ing with  the  greatest  interest.  They  recognize  the 
fact  that  failure  means  a  gradual  decline  of  the  dis- 
trict, while  success  means  the  awakening  of  a  new 
l^oriod  of  activity.  If  the  hard  rock  of  the  eastern 
Mesabi  containing  only  20  to  30  per  cent  iron  can  be 
mined,  crushed,  and  concentrated  into  merchantable 
ore,  it  is  not  difficult  to  believe  that  the  vast  amount 
of  comparatively  soft  hematite  containing  from  35  to 
45  per  cent  iron  Cc^n  first  be  rendered  magnetic  by 
roasting  and  then  concentrated  nuignetically  in  the 
same  manner  as  previously  described  for  eastern 
Mesabi-  rock.  It  will  be  necessary  for  some  group 
of  men,  having  ample  financial  resources,  to  under- 
take the  work  of  proving  the  possibilities  of  this  me- 
thod of  treatment,  exac'tly  as  the  Mesabi  Iron  Co.  is 
doing  with  the  magnetic  ores. 

It  should  be  clearly  understood,  however,  that  tht 
profit  per  ton  that  can  be  made  by  treating  low- 
grade  material  will  be  very  small,  and  only  by  hand- 
hng  immense  tonnages  will  real  success  "be  assured 
The  state  must  realize  this  fact  in  connection  with  its 
taxation  problems,  and  the  property  owners  must  un 
derstand  that  this  ore  material  is  "worth  nothing  un- 
til It  IS  manufactured  into  a  merchantable  product 
They  must,  therefore,  be  content  with  small  royalties 
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J 11  cousiderinf^  the  situation  as  a  whole,  it  seems 
that  the  people  of  the  Lake  Superior  mining  district 
are  certainly  to  be  congratulated  upon  their  past  ac- 
complishments and  upon  the  bright  outlook  for  the 
future.  The  low-grade  iron-ore  industry  is  beginning, 
just  as  it  should,  long  before  the  merchantable  ores 
have  been  exhausted.  The  state  of  Minnesota  need 
have  no  fear  of  an  iron-ore  shortage  or  a  barren 
waste  of  abandoned  mining  lands.  The  iron-ore  in- 
dustry will  be  thi'iving  and  in  this  district  as  long  a> 
iron  and  steel  are  useful  metals,  provided  careful 
and  exhaustive;  study  of  the  treatment  of  low-grade 
material  continues  and  all  possible  encouragement  is 
given  to  this  important  industry  by  state  and  federal 
authorities. 

IRON  ORE. 

By  J.  J.  O'Connor. 

A  notable  forward  step  in  the  direction  of  utilizing 
Canada's  vast  deposits  of  low  grade  iron  ores,  has 
been  made  in  the  results  obtained  by  Prof.  Alfred 
Stansfield  of  McGill  University. 

The  announcement,  just  made,  by  The  Honorary 
Advisory  Council  for  Scientific  and  Industrial  Re- 
searcli,  Ottawa,  that  the  task  allotted  to  Prof.  Stans- 
field of  determining  the  best  metliod  to  pursue  in 
bringing  these  ores  to  merchantal)le  grades,  has  re- 
sulted so  satisfactorily,  and  at  such  small  cost,  that  if 
they  had  available  funds  at  their  disposal,  they  would 
undertake  a  demonstration  on  a  commercial  scale. 

James  W.  Moffat,  M.E.I. C,  Toronto,  has  been  ex- 
perimenting along  the  same  lines  for  some  years,  and  is 
said  to  have  perfected  an  extremely  simple  and  suc- 
cessful process,  that  offers  great  possibilities  in  the 
future  of  low-grade  iron  ores.  Mr.  Moffat  has  taken 
out  patents  in  Canada,  and  various  other  countries, 
on  both  the  processes  and  apparatus. 

The  announcement  of  the  Advisory  Council,  coming 
as  it  does,  from  the  highest  scientific  body  in  Canada, 
should  be  sufficient  warrant  for  the  Government  to 
furnish  the  money  necessary  to  carry  out  this  most 
important  investigation.  In  lieu  of  this,  they  should 
make  the  whole  ((uestion  of  the  utilization  of  our  low- 
grade  iron  ores  the  subject  of  dejiartmental  investig- 
ation. They  have  the  necessary  machinery  in  the 
Mines  Branch,  if  the  matter  be  not  left  to  tlie  Advisory 
Council  to  carry  out. 

This  question  has  been  urged  u])on  the  government 
by  representatives  of  the  mineral  and  industrial  in- 
terests, l)y  deputations  of  Members  of  Parliament,  re- 
j)resenting  all  classes.  All  has  been  said,  that  very 
well  can  be  said,  in  urging  some  form  of  government 
assistance  in  developing  an  iron  industry  in  Canada. 
It  is  now  time  for  action.  The  results  obtained  by 
Prof.  Stansfield  clears  the  decks  for  that  action,  and 
it  should  no  longer  be  deferred. 

The  Government  that  had  the  courage  to  stop  borrow- 
ing, impose  luxurj^  taxes,  and  pay  its  debts  out  of 
its  own  resources,  so  as  to  make  Canada  and  Canadians 
self  reliant,  should  have  the  courage  to  take  one  more 
step,  and  make  Canada  independent  in  the  matter  of 
iron  ore. 

Operations  are  now  being  carried  out  on  the  eastern 
Mesabi  range,  in  Minnesota,  by  the  Mesabi  Iron  Com- 
pany, on  ores  similar  to  much  of  our  own,  where  mil- 
lions are  being  expended  in  erecting  a  plant,  and  con- 
structing the  town  of  Babbitt.    The  first  unit  of  this 


plant  w-ill  cost  three  million  dollars,  and  have  a  ca[)a- 
city  of  3000  to  4000  tons  of  magnetic  ore  daily.  All 
of  this  is  being  done  after  the  most  careful  investig- 
ation, and  the  expenditure  of  over  half  a  million  dol-  ; 
lars  in  a  testing  plant  at  Duluth,  under  the  supervision 
of  experienced  engineers.      This  operation,  of  itself, 
should  be  sufficient  stimulus  to  the  Government  to, 
at  least,  make  the  question  a  subject  of  investigation,  j 
In  Minnesota,  where  the  greatest  known  deposits  ■ 
of  high-grade  ores  in  the  world,  are  being  exploited,  I 
the  iron  operators  are  taking  steps  to  meet  the  con-  ' 
ditions  that  are  bound  to  arise  as  their  high-grade  ores 
near  exhaustion.      Every  season  sees    an  increased 
amount  of  benef iciated  ores  shipped  from  the  Minne- 
sota ranges,  until  now  it  runs  into  millions  of  tons 
annually. 

Skillings  "Mining  Review,"  an  authority  on  Min- 
nesota iron  ores,  has  this  to  say  regarding  the  low- 
grade  ores:  "Non-merchantable  iron  ore  of  the  Mesabi 
range  is  the  greatest  potential  tonnage  asset  of  the 
State.  The  fact  is  that  the  known  deposits  of  mer- 
chantable ore  compose  but  a  fraction  of  the  tonnage  | 
that  will  be  shipped  from  the  range,  unless  some  short- 
sghted-policy,  such  as  a  tonnage  tax,  makes  its  ap- 
pearance to  discourage  capital  and  inventive  genius 
from  converting  non-merchantable  ores  into  merchant- 
able ores." 

There  is  no  (|uestion  in  the  minds  of  Minnesota  oper- 
ators, but  that  their  lean  ores  can  be  i)rofitably  con- 
verted into  commercial  grades,  if  they  are  not  taxed 
oiit  of  the  market  by  faulty  legislation.  What  is  true 
of  the  Minnesota  ores  of  low  iron-content,  is  equally 
true  of  Ontario  ores  of  similar  character. 

Therefore,  in  the  light  of  Prof.  Stansfield 's  deter-  ! 
minations,  the  Government  should  take  this  matter  : 
ill  hand  without  unnecessary  delay,  should  pursue  it  ' 
to  a  definite  conclusion,  and  settle  the  question  of  its 
commercial  feasibility. 


MINERALS  OF  HASTINGS   COUNTY,  ONTARIO. 

On  the  occasion  of  the  visit  of  tlie  American  Insti- 
tute of  Chemical  Engineers  to  Belleville,  Mr.  J.  W. 
Evans,,  who  is  the  Vice-Chairman  of  the  Hastings 
Branch  of  the  Canadian  Institute  of  Mining  and  Metal- 
lurgy, and  who  it  will  be  remembered  gave  a  paper  I 
at  the  last  annual  meeting  of  the  Institute  descriptive 
of  the  mineral  occurrences  of  Hastings  Co.,  had  on 
view  a  number  of  mineral  specimens.  The  most  strik- 
ing was  a  large  piece  of  iron  pyrite  from  Queenslwro, 
said  to  be  representative  of  a  vein  running  five  feet 
wide.  A  specimen  of  green  fluorspar  from  the  Bailey 
Mine,  and  a  smaler  piece  of  transparent  white  spar 
were  shown.  Samples  of  the  talc  from  the  Henderson 
Mine  at  Madoe  were  exhibited  showing  the  material 
in  various  stages  of  density.  Gold  ore  from  the 
Belmont  Mine,  and  specimens  of  molybdenum  and  gal 
ena  were  also  shown.  A  fine  sample  of  iron  ore  to- 
gether with  tool-steel  made  direct  from  this  ore  in 
the  electric  furnace  was  the  occasion  of  much  interesni 
comment.  This  ore  is  stated  to  contain  53  percent  of 
iron,  7.5  percent  of  titanium  and  .41  percent  of  van 
adium. 

Mr.  Evans  is  an  enthusiastic  believer  in  the  raining 
and  metallurgical  possibilities  of  Hastings  Co.,  and  I 
is  doing  good  work  in  bringing  them  to  public  at- 
tention. 
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Iron  Portland  Cement,  With  a  Classification  of  Cements 
Made  From  Blast-Furnace  Slag 

By  EDWIN  H.  LEWIS  (Wishaw.) 


Three  papers  dealing  with  the  manufacture  of 
cement  from  blast-furnace  slag  have  been  read  before 
the  Institute  by  C.  de  Schwarz.  In  the  first,  in  1900, 
he  described  a  method  of  making  Portland  cement  in 
shaft  kilns.  The  second,  in  1903,  gave  details  of  vari- 
ous cements,  and  among  others  of  Portland  cement 
mant  made  in  rotary  kilns,  and  iron  Portland  cement. 
The  third  paper,  read  in  1908,  referred  to  various 
uses  of  blast-furnace  slag  including  the  manufacture 
of  cement. 

Man,y  different  cements  can  l)e  made  from  blast- 
furnace slags,  the  quality  of  which  can  vary  as  much 
as  the  methods  of  manufacture.  There  is  at  present 
a  great  demand  for  cement,  and  a  number  of  iron- 
masters are  thinking  of  using  their  slag  for  its  pro- 
duction. In  some  cases  they  have  it  in  their  power 
to  produce  an  article  equal  or  superior  to  London 
Portland  cement.  Much  of  the  cement  made  from 
slag  in  the  past  fell  far  below  this  standard,  and  con- 
sequently there  is  a  great  prejudice  among  engineers 
and  architects  against  "slag  cement."  In  this  gen- 
eral term  they  include  every  kind  of  cement  made 
from  slag,  without  troubling  themselves  to  inquire  in- 
to the  quality  of  any  given  brand  or  its  method  of 
manufacture.  Just  as  they  include  all  varieties  under 
the  heading  "slag  cement,"  so  they  exclude  them  all 
from  their  specifications,  because  some  makes  contain 
too  much  sulphur  or  too  little  of  something  else  to 
suit  them. 

Perhaps  it  would  be  well  to  attempt  a  rough  classi- 
fication of  all  cements  made  from  blast-furnace  slag. 
They  can  be  divided  into  the  following  five  classes: 
1. — Blast-Furnace  Slag  as  a  Cement. 

Blast-furnace  slag  consists  mainly  of  the  same  con- 
stituents as  Portland  cement — lime,  silica,  and  alumina 
—but  in  different  proportions,  and  instead  of  the,  raw 
materials  being  heated  only  to  the  point  where  the 
euteetic  melts,  they  are  completely  fused.  If  a  slag 
be  reasonably  high  in  lime,  properly  granulated,  and 
afterwards  finely  ground,  it  has  the  properties  of 
cement,  although  its  setting  time  is  slow.  The  fol- 
lowing table  shows  the  tensile  tests  obtained  from 
briquettes  made  from  such  a  slag.,  This  was  run  from 
the  furnaces  at  Wishaw  where  haematite  iron  was  be- 
ing made. 

Table  I. — Tensile  Tests  of  Briquettes  .node  with 
Ground  Granulated  Blast-Furnace  Slag,  Sep- 
tember 29,  1915.     (Stored  in  Air.) 

Tensile  Strength  in 


Broken  after  3  days    195 

7  "    .300 

28    "    430 

2  months    480 

4    "    480 

6    "    615 

12    "    470 

18    "    528 

2  years    666 


3  "   -.  ...  765 

4  "    807 

The  slag  contained : 

Per  Cent. 

Lime  .  .   49.4 

Silica    30.5 

Iron  oxide  and  alumina   16.6 

Magnesia    2.3 

Sulphur   2.41 


2. — Slag  Cements. 

Under  this  head  could  be  included  those  cements 
which  are  or  have  heen  made  from  raw  granulated 
slag  and  lime,  finely  ground  together,  with  or  with- 
out the  addition  of  small  quantities  of  other  salts. 
Numerous  papers  have  been  published  giving  descrip- 
tions of  such  cements.  Generally  speaking,  they  are 
qiiite  useful,  and  the  cost  of  manufacture  is  relatively 
low.  But  they  cannot,  and  should  not,  be  compared 
with  Portland  cement.  As  the  slag  is  not  reburned, 
the  sulphur  contents  are  usually  high.  The  high-limed 
.slags,  which  have  the  most  cement-like  properties, 
generally  contain  most  svalphur.  It  is  such  cements 
that  have  created  amongst  engineers  the  great  preju- 
dice against  any  cement  in  which  slag  has  been  used 
as  a  raw  material. 

3. — Portland  Cement. 

The  British  Standard  specification  for  Portland 
cement  defines'  it  as  "manufactured  by  intimately 
mixing  together  calcareous  and  argillaceous  materials, 
burning  them  at  a  clinkering  temperature  and  grind- 
ing the  resulting  clinker,  so  as  to  produce  a  cement 
capable  of  complying  with  this  specification." 

"No  addition  of  any  material  shall  be  made  after 
burning  other  than  calcium  sulphate  or  water,  or 
both,  and  then  only  if  desired  by  the  vendor  and  not 
prohibited  in  writing  by  the  purchaser." 

This  definition  can  be  satisfied  by  using  slag  and 
limestone  in  exactly  the  same  way  as  the  chalk  and 
mud  of  the  Thames  and  Medway  are  used,  or  any 
materials  whatever  which  give  the  same  proportions 
of  lime,  silica,  and  alumina. 

The  manufacture  of  such  cement  is  carried  on  by 
the  Universal  Portland  Cement  Company  in  America 
from  blast-furnace  slag,  and  the  process  was  descrilied 
by  W.  M.  Kinney.t 

4. — Improved  Slag  Cement. 

Some  makers,  finding  that  the  slow  and  uncertain 
setting  of  the  cement  made  from  ground  slag  and 
lime  was  a  serious  disadvantage,  have  made  a  rather 
better  article  by  adding  to  granulated  slag  a  propor- 
tion of  Portland  clinker  burnt  from  a  mixture  of  slag 
and  limestone.  Such  an  addition  improves  the  setting 
time  and  strength  of  the  cement  and  reduces  the  quan- 
tity of  sulphur,  without  adding  very  seriously  to  the 
cost. 

5. — Iron  Portland  Cement. 

If  a  certain  quantity  of  properly  granulated  slag  of 
the  right  chemical  composition  be  added  to  Portland 


*A  jiapor  presented  at  the  Annual  Meeting,  May 
1920,  of  the  Iron  &  Steel  Institute. 


^Proceedings  of  the  Engineers'  Society  of  Western 
Pennsylvania,  vol.  xxv.  pp.  103-138. 
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clinker,  (Uii'iii*!:  f^rindiiif?,  the  stren<j:th  of  the  cement 
can  be  increased.  The  quantity  of  slag  which  gives 
the  greatest  increase  of  strength  will  naturally  vary 
with  the  composition  of  the  slag  and  clinker.  Such 
a  cement  might  even  be  called  an  improved  Portland 
cement.  Tlic  amount  of  the  improvement  possible  to 
some  well-known  cements,  both  for  neat  cement  and 
sand  tests  was  shown  by  Mr.  E.  Deny  and  the  present 
author  in  a  paper  read  before  the  Faraday  Society  on 
January  14,  1918,  and  the  subsequent  discussion.  In 
Germany  the  iron  Portland  cement  makers  and  the 
Portland  cement  makers  have  agreed  that  such  cements 
shall  be  sold  under  the  name  of  iron  Portland  cement,' 
provided  that  the  quantity  of  slag  added  to  clinker 
shall  not  exceed  30  per  cent  of  the  whole.  It  is  by 
making  iron  Portland  instead  of  the  inferior  slag 
cements  that  ironmasters  can  break  down  the  pre- 
judice existing  today  against  all  cements  made  from 
slag;  for  they  will  then  be  making  an  article  which 
may  excel  in  quality  the  best  Portland  cement. 
Manufacture  of  Iron  Portland  Cement. 
There  is  no  need  here  to  desribe  the  manufacture  of 
iron  Portland  cement.  Except  for  the  addition  of 
granulated  slag  to  the  clinker  as  it  goes  to  the  finish- 
ing mills,  it  follows  the  dry  process  of  making  Port- 
land cement.  This  is  well  known,  and  is  described  in 
many  text-books.  There  would  be  grave  difficulty 
in  using  the  wet  method,  because  those  slags  which 
are  most  suitable  for  iron  Portland  cement  would  tend 
to  set  in  contact  with  the  water  in  the  mills. 

As  slags  vary  in  different  works,  each  firm  would 
have  its  own  peculiar  problems  to  solve  to  obtain 
the  great  strength  from  its  materials.  Slags  m  any 
one  works  also  vary  from  hour  to  hour,  and  close 
chemical  supervision  is  necessary  both  in  the  burden- 
ing of  the  furnaces  and  in  the  cement  works  to  en- 
sure a  uniform  product.  The  variation  need  not  be 
very  wide,  and  should  be  corrected  by  mixing  at  every 
point  of  the  jirocess. 
Iron  Portland  Cement  and  the  British  Standard 

Specification  for  Portland  Cement. 

The  latter  half  of  the  clause  already  (|Uoted  fi-oin 
the  Standard  specification  at  once  excludes  iron  Pori- 
land  cement,  but  it  is  interesting  to  see  how  far  such 
cement  can  comply  with  the  tests. 

(a)  Fhicness. —  (Residue  on  180  x  180  sieve  nol  to 
exceed  14  pei-  cent ;  residue  on  76  x  70  sieve  not  to 
exceed  1  per  cent.)  This  is  merely  a  (juestion  of  ade- 
quate mill  capacity. 

(h)  Specific  Grarih/  (not  to  be  less  than  3.10). 
This  is  designed  to  detect  addition  which  would  be  e.\ 
eluded  by  the  first  i)aragraph  of  the  specification. 
Iron  Portland  must  be  excluded  under  that  clau-e. 
therefore  the  specific  gravity  test  is  not  of  much 
consequence.  Some  good  Portland  cements  do  not 
comply  with  it.  The  specific  gravity  of  the  Portland 
clinker  made  at  Wishaw  runs  about  3.15  and  the  slag 
about  2.85;  so  that  tl'c  iron  Portland  cement  averages 
3.06  in  specific  gravity. 

..(c)  Chemical   CoDijx  n'fion. — "The  formula 

CaO 


SiO.,  +  A1,0, 

when  calculated  iji  chemical  equivalents,  shall  be  not 
greater  than  2.85  nor  less  than  2.0." 

The  average  of  290  works  analyses  of  the  iron  Port- 
land cement  made  at  Wishaw  shows : 


Per  Cent. 

CaO    59.58 

SiO^    25.03 

A1,0,    1104 

Fe^O,    1.07 

So  that  the  hydraulic  modulus : 

59.58 


56 

=  =  2.02 

25.03  11.04 

  +   

60  102 

"The  percentage  of  insoluble  residue  shall  not  ex- 
ceed 1.5  per  cent. ;  that  of  magnesia  shall  not  exceed 
3.0  per  cent ;  the  total  sulphur  content  calculated  ai 
SO.,  shall  not  exceed  2.75  per  cent.  The  total  lo-,> 
on  ignition  shall  not  exceed  3  per  cent." 

The  average  figures  for  the  cement  made  at  Wishaw 
are : 

Per  Cent. 


Insoluble  residue    0.25 

Magnesia   1.96 

Sulphur  as  SO,   2.35 

Loss  on  ignition   1.0 


The  test  for  magnesia  might  be  difficult  of  ful- 
filment in  some  districts  where  there  is  a  considerable 
riuantity  of  magnesia  in  the  slag.  The  author  showed 
in  detail,  in  a  paper  read  before  the  West  of  Sett 
land  Iron  and  Steel  institute,  that  even  with  a  highly 
basic  slag  which  is  u.sed  as  a  vehicle  for  removini.' 
sulphur  from  the  blast-furnace,  it  is  quite  easy  to 
keep  the  sulphur  in  iron  Portland  cement  below  2.7') 
per-  cent;  for  much  of  the  sulphur  is  lost  in  granu- 
lating and  in  drying  the  slag,  but  still  more  in  the 
rotary  kiln. 

(r/i  TnisHf  Streiif/fh  (neat  cement). — "The  break- 
ing strength  of  the  briquettes  at  7  days  aftei'  gauging 
shall  be  not  less  than  4.50  lbs.  per  square  inch  of 
section.  The  breaking  strength  of  the  briquettes  at 
28  days  after  gauging  shall  show  an  increase  on  the 
l)i'eaking  strength  at  7  days,  and  shall  be  not  less 
than  the  luimber  of  pounds  per  square  inch  of  sec- 
tion arrived  at  from  the  following  formula : 

40,000  lbs. 

"Bre^^king  strength  at  7  days-|  

breaking  strength  at  7  days." 
The  following  are  the  average  results  of  tests  made 
from    8700    samples    representing    the    first  100.000 
tons  made  at  Wishaw: 

Briquettes  broken  at   3  days    7  days    28  day>: 

Lbs.  per  sq.  inch    467        635  75.3 

Increase  required  from  7  days  to  28  days  = 
40,000 

  -  63  lbs. 

635 

Actual  increase  =  118  lbs. 
(e)  Tensile  Stroigth  (cement  and  sand). — Briqu 
ettes  of  one  part  of  cement  and  three  parts  of  stand- 
ard sand  are  required  to  give  a  tensile  strength  at  7 
days  after  gauging  of  not  less  than  200  lbs.,  and  to 
show  an  increase  between  7  davs  and  28  davs  of  not 
10,000  lbs. 

less  than   . 

breaking  strength  at  7  days 
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The  following  are  the  average  Wishaw  results  from 
sand  tests  : 

Briquettes  broken  at    3  days    7  days    28  days 

Lbs.  per  square  inch    159        253  336 

Increase  required  from  7  days  to  28  days  = 
10,000 

 =  40  lbs. 

253 

Actual  increase  =  83  lbs. 

(/)  Setting  Time. — Unlike  slag  cement,  it  is  pos- 
sible with  iron  Portland  cement  to  get  any  setting 
time  required  from  a  flash  set  to  a  slow  set  by  at- 
tention to  the  composition  of  the  clinker,  by  careful 
burning  in  a  rotary  kiln,  and  if  necessary  by  the 
addition  of  gypsum. 

(g)  Soundness. — If  the  slag  be  high  in  alumina  it 
is  possible  to  make  a  very  higbly-limcd  clinker  and 
yet  maintain  the  soundness  test  well  within  the  10 
millimetres  allowed  by  the  specification. 

The  Use  of  Iron  Portland  Cement. 

It  has  been  shown  that  iron  Portland  cement  can 
easily  comply  with  all  the  British  Standard  speci- 
fication tests  except  that  of  specific  gravity.  There 
is  apparently  no  reason,  therefore,  why  it  should  not 
be  used  for  any  purpose  for  which  Portland  cement 
is  used.  In  the  paper  already  mentioned  the  author 
described  a  reinforced  concrete  chimney  which  was 
put  up  by  the  Glasgow  Iron  and  Steel  Co.  as  beins" 
the  most  exacting  test  to  which  they  could  put  their 
cement.     The  same  cement  has   been  used   for  re- 


inforced concrete  in  other  instances  and  has  given 
complete  satisfaction. 

For  sea-water  use  it  should  be  specially  suitable, 
as  the  added  slag  provides  a  means  of  protecting  any 
unsatisfied  lime  from  the  magnesia  salts  which  are 
apt  to  attack  concrete  made  with  Portland  cement. 

There  has  been  much  confusion  between  the  use  of 
blast-furnace  slag  as  aggregate  for  concrete  and  the 
use  of  cement  made  from  blast-furnace  slag.  Failures 
in  the  former  case  have  been  quoted  in  order  to  dis- 
l^arage  iron  Portland  cement.  The  following  results 
(Table  II..  p.  8)  show  that  blast-furnace  slag,  specially 
the  higlily  basic  slag  which  is  good  for  making  cement, 
may  be  a  poor  material  for  aggregate  compared  to 
such  an  aggregate  as  steel  furnace  slag ;  but  that  does 
not  affect  its  use  for  making  cement 

The  slag  used  as  aggregate  was  of  the  same  chemi- 
cal composition  as  that  used  for  the  cement  with 
wbich  the  concrete  was  made  in  both  cases. 

Most  of  the  results  so  far  quoted  have  been  obtain- 
ed in  the  works  at  Wishaw.  The  following  figures 
(Table  III.,  p.  9)  have  been  supplied  by  a  well- 
known  firm  of  civil  enffineers  who  have  used  iron 
Portland  cement  from  Wishaw  in  the  construction  of 
a  quay  wall  on  the  Tlyde.  Tbey  made  careful  tests, 
because  like  other  engineers  they  were  originally  pre- 
judiced against  this  class  of  cement,  and  they  new 
own  to  a  complete  conversion. 

Conclusion. 

Nearly  all  blast-furnace  slags  can  be  utilized  as  raw 
material  for  making  Portland   cement,   although  in 


Tabl^  II. — Crushing  Strength  of  Concrete  {Lbs.  -per  Square  Inch). 


Mixture. 

Blast-Furnace  Slag  Aggregate. 

1 

ns  Acid  Ste 

el  Slag  Aggregate. 

3  Days. 

7  Days. 

28  D.iys. 

90  Days. 

3  Days. 

7  Days. 

28  Dots. 

90  Days. 

1  Iron  Portland  cement  -f 

1  aggregate  . 

2625 

3970 

7500 

8075 

3600 

4650 

6000 

5800 

2        „        .  . 

1675 

2650 

4900 

5725 

3450 

4775 

7050 

6900 

3  „ 

1075 

1950 

3250 

4000 

3175 

4575 

5850 

7375 

4  „ 

2325 

3200 

4300 

2450 

3450 

5375 

6750 

5  „ 

1200 

1600 

2625 

3750 

2850 

4125 

3750 

4850 

6  „ 

450 

1075 

2650 

2700 

2050 

2650 

4050 

4400 

7  „ 

775 

1375 

2150 

2225 

1637 

2650 

3000 

3050 

8  „ 

1150 

1475 

2700 

2600 

1325 

1750 

2700 

3200 

9  „ 

400 

1125 

2225 

1575 

800 

1175 

1975 

3050 

Table  III. — Tensile  and  Compression  Tests. 


Tensile  Tests. 


Date.' 

Sample. 

7  Day», 

28  Days, 

3  Months. 

Fineness, 

j 

Setting  Time— Neat. 

Expansion. 
Mm, 

Sp.  Or. 

Lbs.  per 
Sq.  In. 

Lbs.  per 
Sq.  In. 

Lbs.  per 
Sq.  In. 

180  X  180  ' 

Initial. 

Final. 

1919.  Mar.  3 
May  13 
Sept.  26 

1920.  Jan.  23 

"Giscol" 
1 
3 
6 
8 

231 
324 
388 
291 

415 

426 
489 
455 

475 
482 
518 

8-  5 
7-95 

9-  07 

7  mins. 
30  „ 
85  „ 
84  „ 

46  mins. 
7i  hrs. 

n  „ 

6i  „ 

(1-5 

3 

3 

3-5 

3-05 
301 
3-03 
3-05 

1919.  May  2 

1920.  Jan.  23 

"Englifih." 
7 

344 
266 

347 

6-62 
10-46 

2  hrs. 
•  62_^mins. 

6i 

H  ,. 

2 
2 

3175 
310 

Compression  Testi. 

"  English." 
LbE.  per  Sq.  In. 
1146 
907 

28  days.   Mixture  1—1—3. 

"Qigool," 
Lbs.  per  Sq.  In. 
1189 

983 

j\'ofg._„Xhi8  was  not  a  test  of  the  cement  but  of  a  particular  aggregate,  which  was  found  unsuitable 
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some  eases  a  large  addition  of  limestone  would  hr 
required  to  increase  the  percentage  of  lime  and  reduce 
that  of  jnagnesia,  etc.  Oidy  some  of  these  slags  can 
be  used  for  the  suhsecjuent  addition  to  the  clinker 
necessary  for  iron  Portland  cement.  Ironmasters  who 
make  cement  will  in  any  case  have  to  face  opposi- 
tion, and  it  is  very  much  to  their  mutual  interest  that, 
whether  they  mike  Portland  or  iron  Portland  cement, 
they  should  maintain  the  highest  quality  which  has 
been  shown  to  be  po.ssible,  and  so  convince  cement 
users  that  blast-furnace  slag  is  an  excellent  material 
for  its  manufacture. 


FREETRADERS   AND    THE   IRON   AND  STEEL 
INDUSTRY 

An  Australian  opinion 

It  is  quite  in  the  order  of  things  that  the  Cobden- 
ists  of  Australia  should  have  mobilised  all  their  for- 
ces to  prosecute  a  campaign  against  the  iron  industry 
The  Freetrader  is  a  logical  animal  enough.    He  is- 
out  to  crush  the  industrial  development  of  the  Com- 
monwealth, and  herealises  that  his  purpose  can  best 
be  achieved  by  crippling,  if  he  can,  the  growth  of  the 
great  key  industry  upon  which,  to  a  very  large  extent, 
the  cause  of  the  economic  self-containment  of  Au.stralia 
fundamentally  depends.    When  the  new  Tarit?  was 
first  published  the  Freetraders  in  our  midst  promptly 
launched  a  furious  attack  upon  the  Broken  Hill  Pro- 
prietary Company.    They  endeavoured  to  make  the 
public  believe  that  the  B.H.P.  is  a  gigantic  monopoly, 
which  would  be  certain  to  take  advantage  of  the  new 
Tariff  to  exploit  every  other  industry,  and  to  fleece  the 
entire  nation.  This  monstrous  fabrication  was  presen- 
tly exploded  by  the  publication  of  a  few  indisputable 
facts.    It  was  showm,  for  example,  that  the  B.H.P. 
so  far  from  enjoying  a  monopoly  in  the  production  of 
iron  and  steel,  has  several  very  active  local  compe- 
titors, one  of  whom,  the  firms  of  Messrs.  G.  and  C. 
Hoskins  Ltd.,  produces  enormous  quantities  of  iron 
and  steel,  and  regularly  employs  almost  as  many  work- 
men as  the  B.H.P.  itself.    It  was  shown,  furthermore, 
that  the  State  Governement  of  Queensland  is  on  the 
verge  of  establishing  State  iron  and  steel  works  both 
in  Queensland  and  in  Western  Australia,  and  is  arran- 
ging to  invest  several  millions  sterling  in  the  enter- 
prise.   Protectionists  wondered  what  the  Freetraders 
would  do  when  the  "monopoly  myth"  was  disposed 
of.    They  have  not  been  required  to  spend  much 
time  in  guessing.    Quickly  recovering  from  the  defeat 
of  their  first  mendacious  and  meretricious  attempt 
1-0  plant  a  dagger  in  the  back  of  the  iror  and  steel 
industry  our  good  friends,  the  Cobdenites,  are  now 
endeavoring  to  infect  the  public  with  a  detestation 
of  the  principal  section  of  the  industry  by  parading 
the  profits  it  has  earned  in  the  light  of  a  national 
injustice.    Wheresoever  the  Freetrade  agitators  can 
find  newspaper  hospitality,  they  are  assailing  the 
B.H.P.  Co.  on  the  alleged  ground  that  since  1914  it 
has  earned  profits  to  the  extent  of  £2,216,000;  and 
they  cite  these  figures  as  though  they  contained  proof 
stronger  than  Holy  Writ  that  the  iron  and  steel  in- 
dustry   is    an    iniquitous    profiteering  organisation 
The  fact  that  the  B.H.P.  Co.  and  its  competitors 
Tbesidles  facilitating  the  industrial  development  of 
the  whole  Commonwealth  during  the  war)  rendered 
the  most  signal  possible  war  service  to  the  nation, 


and,  indeed,  made  it  possible  for  the  ('ommonweaith 
to  continue  fighting  the  Hun  effectively,  is  always 
blandly  ignored  in  these  Freetrade  diatribes.  Free- 
traders also  consider  it  beneath  their  dignity  to  con- 
trast the  profits  earned  with  the  capital  invested 
or  to  mention  any  such  unimportant  detail  as  the 
fact  that  while  a  proportion  of  the  iron  and  steel 
industry  profits  is  distributed  among  tens  of  thou- 
sands of  shareholders,  the  whole  of  the  balance  has 
been  used  to  facilitate  the  expansion  of  the  indus- 
try, so  that  the  requirements  of  Australia  might  be- 
come eventually  wholly  supplied  by  local  effort. 
Ignored  also  is  the  fact  that  locally-produced  iron 
and  steel  has  been,  and  is  being,  supplied  to  Austra- 
lian consumers  more  cheaply  than  any  similar  foreign 
products.  Ignored,  also,  is  the  further  fact  that  the 
industry,  even  in  its  present  stage  of  development,  is 
providing  prosperous  employment  directly  and  indi- 
rectly for  many  thousands  Australian  citizens. 
The  whole  genius  of  the  Freetraders,  to  be  brief,  is 
concentratively  directed  to  hold  up  the  public  ex- 
ecration the  simple  fact  that  in  five  years'  operations 
a  substantial  profit  has  been  earned.  That  is  a  very 
terrible  fault  in  the  eye  of  the  Cobdenists.  They 
know,  as  well  as  any  of  us  do,  that  if  during  the  war 
no  Australian  iron  and  steel  industry  had  been  in 
existence,  and  Australia's  requirements  of  iron  and  ' 
steel  had  had  in  consequence  to  be  procured  from 
abroad,  the  cost  to  the  Australian  nation  must  have 
been  unfinitely  heavier  than  it  was.  They  know, 
in  short,  that  in  the  absence  of  an  iron  and  steel 
industry  in  the  Common'wealth,  foreign  manufactu- 
rers of  iron  and  steel  would,  during  the  five-year 
period  mentioned,  have  reaped  a  profit  from  the  ' 
Australian  trade  incomparably  greater  than  that  ear- 
ned by  the  local  industry.  We  should  say,  at  a  rough 
guess,  at  least  twice  as  great,  and  we  challenge  the 
Freetrade  party  to  disprove  our  estimate.  But  then, 
of  course,  this  profit  would  have  been  earned  by  the 
foreigner,  and  that  is  no  sin  in  the  eyes  for  the  Cob- 
denist.  The  Freetrader  is  so  constructed  that  he 
regards  it  as  an  unpardonable  crime  for  any  of  hi.>> 
fellow  citizens  to  earn  a  profit  out  of  local  manufac- 
turing enterprise,  no  matter  what  service  may  be 
rendered  to  the  nation  for  that  profit.  On  the  other 
hand,  when  a  foreigner  makes  a  profit,  however  im- 
mense it  be,  the  Cobdenist  regards  his  opera.tions 
as  entirely  virtuous,  and  he  incurs  nothing  but  bless- 
ings from  the  whole  Freetrade  confraternity.  Little 
is  the  wonder  that  the  typical  Freetrader  is  held  in 
measureless  contempt  by  every  right-thinking  Aus- 
tralian citizen.  He  is  the  eternal  crier  of  stinking 
fish.  His  mission  in  life  is  to  glorify  the  alien,  and 
to  assail  with  vile  abuse  all  his  own  kith  and  kin. 
who  are  not  importers.  The  fable  has  it  that  the 
meanest  of  all  creatures  is  the  bird  that  fouls  its  owr. 
nest.  The  inventor  of  the  fable,  had  he  been  a  poli- 
tical economist,  would  undoubtedly  have  thus  spoken 
of  the  Freetrade  school.  Many  Protectionists  regard 
the  typical  Cobdenist  as  a  purblind  and  unteaeha- 
ble  idiot.  They  make  a  serious  blunder.  The  ave- 
rage Freetrader  is  no  fool.  He  sees  with  perfect 
clarity  that  his  doctrine  is  inimical  to  the  welfare 
and  best  interests  of  the  country  in  which  he  lives 
But  his  strange  doctrine  suits  his  own  pocket,  for  h<' 
is  an  importer,  i.e.,  in  every  sense  save  the  physical 
he  is  a  foreigner.  "Industrial  Australian  and  Mi 
ning  Standard." 
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Conveying  Systems 

JOHN  S.  WATTS,  New  Glasgow. 


Of  late  years,  there  has  been  developed,  and  placed 
on  the  market,  such  a  large  variety  of  conveying  ap- 
paratus, of  so  many  different  types,  that  it  is  now 
possible  to  purchase  a  type  of  conveyor  to  suit  almost 
any  conceivable  conveying  problem,  with  almost  as 
»  much  simplicity  as  the  purchase  of  such  standard 
products  as  a  lathe  or  planer. 

The  manufacture  and  design  of  conveying  equip- 
ment has  reached  the  stage  where  these  machines  are 
made  practically  as  standard  lines,  with  the  excell- 
ence of  design  which  naturally  follows  from  continu- 
ous experience  in  their  manufacture  and  operation. 

This  is  a  distinct  step  forward  from  the  older  prac- 
tice, when  every  conveyor  was  considered  as  a  spe- 
cial problem  to  be  solved  only  by  the  operating  com- 
panies' engineers,  who  would  naturally  have  less  ex- 
perience than  that  of  the  engineering  staff  of  a  com- 
pany regularly  manufacturing  conveyors. 

The  operating  companies'  engineers,  however,  still 
have,  and  must  continue  to  have,  the  final  responsi- 
bility of  deciding  which  of  the  numerous  types  of 
conveyors  will  best  fill  their  requirements. 

To  decide  this  question  intelligently,  requires  a 
knowledge  of  the  characteristics  of  all  the  various 
types  of  apparatus,  a  knowledge  which  is  not  possessed 
by  the  average  engineer,  and  it  is  in  the  hope  that  it 
will  be  of  some  assistance  to  engineers  in  deciding  on 
the  right  kind  of  conveyor,  that  this  article  has  been 
written. 

The  conveying  problems  may  be  divided  into  two 
broad  classes,  namely,  those  in  which  the  receiving 
point,  and  delivery  point  are  not  in  any  fixed  posi- 
tion, and  those  cases  in  which  the  receiving  and  de- 
livery points  are  fixed. 

In  describing  the  various  designs  of  conveyors  that 
are  used,  under  the  conditions  specified,  it  will  be 
understood  that  no  reference  is  made  to  what  may  be 
I  considered  as  standard  equipment  that  is  universally 
known  and  used,  such  as  overhead  travelling  cranes, 
man  or  horse-propelled  trucks,  wheel  barrows  and  the 
like.  Not  that  these  do  not  require  study,  and  are 
sometimes  the  right  solution  to  a  conveying  problem, 
but  that  the  intended  function  of  this  article  is  to 
give  a  comprehensive  list  of  the  available,  but  less  well 
known  and  more  modern  conveyors,  with  the  limita- 
tions of  each  type. 

Taking  up  the  first-named  class  of  conveying  prob- 
lem, the  requirements  may  be  stated  in  general  terms, 
as  being  the  mo^dng  of  material  from  any  point  any- 
where within  a  certain  area  to  any  other  point,  which 
may  be  anywhere  within  the  same  or  another  given 
area. 

If  the  material  to  be  moved,  consists  of  a  large 
J  number  of  comparatively  light  parts,  which  can  be 
I  conveniently  placed   in  boxes  or  trays,   after  being 
i  opei'ated  upon,  and  are  to  be  moved  to  another  point 
in  the  same  shop,  over  a  reasonably  smooth  floor,  the 
transporting  elevating  trucks,  which  can  be  pushed 
under  the  loaded  box,  and  the  load  then  raised  by  the 
truck  a  few  inches  clear  of  the  floor,  are  the  best 
type.    These  transveyors  or  elevating  trucks  are  now 
sufficiently  well  known  to  need  no  further  descrip- 
tion. 


When  the  parts  to  be  moved  are  single  heavy  pieces, 
but  the  other  conditions  are  as  outlined  in  the  last 
paragraph,  the  best  solution  is  to  nse  a  portable  crane, 
similar  to  that  shown  in  Figure  1.  This,  of  course,  as- 
suming that  an  overhead  travelling  crane  is  not  avail- 
able, or  already  has  more  work  than  it  can  handle. 

If  the  floor  of  the  shop  is  not  smooth  enough  to  al- 
low the  transveyor  or  portable  crane  to  be  hauled  over 
it  with  a  reasonable  effort,  or  if  the  floor  space  ds 
too  confined,  or  if  the  material  has  to  be  conveyed 
some  distance,  as  into  another  shop,  the  overhead  trol- 
ley will  best  fill  the  conditions.  An  example  of  this 
type  is  shown  in  Figure  2. 

While  the  receiving  and  delivery  positions,  are,  with 
this  last  apparatus,  confined  to  points  under  the  line 
of  the  overhead  beams,  by  fitting  switches  and  junc- 


Fig.  1. 


tions,  in  a  manner  similar  to  those  used  on  a  railway 
track,  this  system  can  be  made  to  serve  a  large  area 
at  a  reasonably  low  expense. 

Outside  of  the  older  methods  of  handling  material, 
such  as  trucks  or  cars,  hauled  by  men  or  horses,  elec- 
tric or  gasoline  tractors,  the  above  mentioned  systems 
of  conveying,  represent  the  choice  of  apparatus  we 
have,  and  knowing  the  conditions,  there  need  be  no 
trouble  in  deciding  upon  the  right  one. 

The  second  class,  where  the  delivery  and  receiving 
points  are  fixed,  introduce  a  much  greater  range  and 
variety  of  conditions,  of  material  to  be  handled,  and 
of  equipment  that  may  be  used. 

This  class  can  be  further  sub-divided,  in  accordance 
with  the  general  direction  in  which  the  material  is  to 
be  conveyed,  namely: 
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1.  Vd'tically  upward. 

2.  On  an  inclinp  upward. 

3.  Horizontally. 

4.  On  an  incline  downward. 

5.  A  combination  of  any  or  all  of  th?  above  direc- 

tions. 

Taking  these  sub-divisions  in  tiifir  nnincrical  order, 
we  have: — 

1 — Conveying  Vertically  Upward. 

The  available  methods  are : 

The  lift  or  elevator,  operated  by  air,  hydraulic, 
steam  or  electric  power.  These  are  used,  when  the 
material  is  in  large  heavy  pices,  or  varies  in  bulk  and 
shape.  The  power  to  he  used  will  be  necessarily  decid- 
ed by  what  power  is  available. 

The  chain  elevator  fitted  with  buckets,  arms  or 
other  attachments,  suitable  for  the  material.  For  light 
material,  a  belt  is  sometimes  substituted  for  the  chain, 
the  buckets  being  fastened  to  the  belt. 

The  choice  of  eciuipment  for  cases  under  this  sub- 
division is  practically  decided  by  the  class  of  material 
to  be  handled,  and  tlie  problem  should  present  little 
difficulty  to  the  engineer. 


Fig.  2. 


The  next  subdivision  presents  a  more  varied  combin- 
ation of  conditions,  and  is : 

2 — Conveying  on  an  Incline  Upv^rards. 
This  may  be  subdivided  further  into — 
2a — -Conveying  up  an  incline  of  20°  or  more,  from 
the  horizontal ; 

2b — Conveying  up  an  incline  of  less  than  20°  from 
the  horizontal. 

2a — Inclines  of  20°  or  Moire. 

.  We  are  compelled  to  use  either  a  bucket  or  chain 
elevator,  similar  t^>  those  described  under  sub-section 
1.  If  the  grade  is  not  too  steep,  the  chains  may  be 
fitted  with  flights  or  scraper  plates,  which  drag  the 
material  along  a  trough  of  steel  or  wood  but  these  can 
only  be  used  for  comparatively  fine  and  light  material. 

If  the  matwial  be  very  light,  such  as  sawdust,  tan 
bark,  etc.  and  the  distance  not  too  great  a  very  sim- 
ple type  of  conveyor  can  be  used  made  of  a  wire 
rope  with  circular  discs  of  cast  iron,  clamped  on  it  at 
intervals,  and  working  in  a  semi-circular  trough, 
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For  very  long  distances,  a  cableway  mu.st  be  used 
with  a  carriage  travpllinjr  on  the  cable,  and  hauled 
up  by  a  hoistimg  engine  at  one  end. 

For  slopes  of  20°  or  over  those  conveyors  having 
a  flat  conveying  surface,  such  a.s  .steel  plate  or  belt 
conveyors,  cannot  be  used,  because  the  material  would 
slide  backward. 

The  type  of  conveyor  to  })e  used  must  be  decided 
to  suit  the*  material  to  be  handled.  Heavy  material  in 
lumps  will  be  best  conveyed  by  the  bucket  elevator. 
For  barrels  or  packages  u>se  a  chain  elevator  filled 
with  the  proper  attachments  for  carrying  that  shape 
of  package  that  is  to  be  elevated.  Light  material  in 
small  pieces  can  be  elevated  by  the  chain  with  .«crapcr 
fliglits  in  a  trough.  Heavy  materials  to  be  transported 
a  long  di.stance,  require  a  cable  conveyor. 

2b — Inclines  of  Less  than  20°. 

Utider  these  conditions,  we  have  the  choice  of  all 
of  the  types  descriebd  under  section  2a.  and  in  addi- 
tion we  have  the  following: 

For  moderately  light  material,  we  can  use  the  rub- 
ber belt  conveyor,  but  the  material  must  be  .such  that 
it  can  be  delivered  onto  the  belt  without  cutting  or 
abrading  it,  and  the  weight  mast  be  low  enough,  not 
to  sag  the  belt  too  much  between  the  roller  support.s. 
Hard  material  must  be  delivered  onto  the  belt  at" 
about  the  same  speed,  and  in  the  same  direction,  as 
that  in  which  the  belt  is  travelling. 

Foi-  heavy  or  hot  material  which  would  damage  a 
iMiI)l)ci'  l)clt,  we  must  use  n  steel  plate  or  pnn  con- 
veyor. 

3 — Horizontal  Conveyors. 

l''or  horizontal  conveying,  we  can  use  any  of  the 
tyi)es  outlined  in  the  previous  .sections,  the  choice  de- 
pending on  the  class  of  material  to  be  handled,  and 
the  quantity  to  be  conveyed  in  a  given  time. 

Where  a  lai-ge  output  of  heavy  material  is  to  be 
conveyed  a  distance  of  not  over  about  five  hundred 
feet  the  bucket  type  of  conveyor  is  the  best.  The 
liuckets  can  be  made  of  large  capacity,  holding  a  ton 
or  more  if  necessary,  and  deliveries  of  one  thousand 
tons  per  hour  are  being  handled  by  this  type  with  ex- 
cellent results  in  low  cost.  This  type  can  be  run 
outdoors  expo.sed  to  severe  climatic  conditions  without 
detriment. 

For  smaller  outputs  of  any  kind  of  material  that 
is  not  sticky  and  for  any  reasonable  di.stanoe,  the 
vibrating  conveyor  is  mo.st  suitable,  being  simple  and 
rugged  in  construction.  This  type  consists,  in  general, 
of  a  steel  trough  mounted  on  wooden  legs  set  at  a 
slight  angle.  The  trough  is  given  a  vibrating,  or  to 
and  fro,  motion  by  a  crank  shaft.  The  general  idea 
can  be  seen  from  Figure  3. 


Some  makers  use  rollers  to  carry  the  trough  and 
cause  the  material  to  travel  along  the  trough,  by  giv- 
ing the  trough  a  quick  forward  and  slow  return  move- 
ment, by  means  of  a  link  motion  actuated  by  the  crank 
shaft. 

This  type  of  conveyor  S  not  as  well  known  on  this 
continent  a.s  it  deserve  to  be,  but  is  much  used  in  Eu- 
rope, and  for  rough  hard  work  is  a  machine  that  will 
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give  .little  or  no  trouble.  It  will  elevate  material  up 
a  slight  grade  about  2  per  cent  being  the  maximum, 
but  depending  upon  the  difference  between  the  co- 
efficient of  friction  of  the  material,  at  rest  and  in 
motion. 

This  difference  between  the  friction  at  rest,  and  in 
motion,  is  the  basis  upon  which  the  machine  depends 
to  perform  its  function.  The  trough  itself  only  vibrates 
backward  and  forward  a  few  inches,  while  the  mater- 
ial travels  along  the  trough  at  a  practically  uniform 
speed. 

Wlieu  the  material  requires  to  be  examined,  and 
rock  or  other  debris  picked  out,  the  bucket  conve,yor 
is  eliminated  from  consideration,  and  a  vibrating  or 
a  flat  plate  conveyor  of  either  steel  or  rubber  must 
used. 

For  fine  material  of  a  gritty  nature,  to  be  con- 
veyed a  short  distance,  a  screw  conve,-'Of  such  as  that 
shown  in  Figure  4,  makes  an  easily  arranged  system. 


4.— Conveying  Downwards 

When  the  material  is  to  be  transported  on  a  down- 
ward inclination,  we  have  the  choice  of  all  of  the 
types  already  described,  and  also  some  others,  descrip- 
tions of  which  follow. 

Where  the  downward  grade  is  at  an  angle  of  not 
less  than  about  35  degrees  from  the  horizontal,  de- 
pending upon  the  co-efficient  of  friction  of  the  ma- 
terial, all  that  is  needed  is  a  chute  to  guide  the  mater- 
ial. The  force  of  gravity  will  cause  the  material  to 
slide  down  the  chute  to  its  destination.  The  chute  can 
be  made  straight,  curved  or  spiral,  or  any  shape  re- 
quired to  join  the  delivery  point  to  the  receiving 
point,  so  long  as  the  grade  is  not  less  than  that  need- 
ed to  cause  the  material  to  slide. 

If  it  is  impossible  to  get  an  inclination  of  35  de- 
grees, the  material  will  not  slide,  but  one  of  the  types 
of  gravity  conveyors  can  be  used.  These  are  made 
with  sides,  like  a  chute,  but  the  bottom  is  made  of 
rollers,  which  can  be  made  of  any  shape  or  size  to  suit 
the  material  to  be  handled.  The  material  must  be 
nearly  uniform  in  cross  section,  and  must  be  long 
enough  to  span  over  at  least  three  rollers. 

When  the  inclination  is  not  less  than  ten  degrees 
from  the  horizontal,  and  the  material  such  that  it  can- 
not be  handled  by  a  roller  gravity  conveyor,  a  shaking 
chute  will  deliver  the  material. 

This  is  simply  an  ordinary  chute,  suspended  by  eye- 
bolts,  and  given  a  shaking  movement,  backward  and 
forward  in  the  same  direction  as  the  flow  of  the  ma- 
terial, of  some  four  or  five  inches,  by  eccentrics  driven 
by  a  revolving  shaft  running  at  fifty  to  ninety  revolu- 
tions per  minute,  depending  upon  the  inclination  of 
the  chute,  and  the  friction  of  the  materia]  on  the 
chute  bottom. 


If  the  material  will  float  in  water,  or  is  fine  enough 
to  be  carried  in  suspension  by  a  current  of  water,  the 
hydraulic  flume  may  be  a  simple  solution.  This  is 
merely  a  stream  of  water  carriecl  in  a  wooden  trough, 
and  where  ample  water  is  available  provides  a  cheap 
method  for  the  disposal  of  ashes. 

A  Unique  System  of  Ash  Disposal. 

A  very  ecoiiiomical  method  of  ash  disposal  is  in  vogue 
at  the  Wabana'  Iron  Mine  at  Bell  Island,  Newfound- 
land. This  island  is  situated  in  Conception  Bay,  and 
llie  bay  is  frozen  over  every  winter. 

The  power  house  is  situated  on  a  wharf  at  the 
water's  edge,  and  the  wharf  is  equipped  with  a  coal 
handling  tower,  which  has  a  crane  on  it,  handling  a 
grab  bucket,  by  means  of  which  the  coal  is  unloaded 
from  steamers  in  the  summer  season. 

In  the  Winter,  the  ashes  are  allowed  to  accumulate 
on  the  wharf  until  the  ice  commences  to  break  up  and 
drift  out  to  sea.  When  this  occurs  there  is  a  con- 
tinuous procession  of  large  ice  cakes  passing  the  wharf 
for  some  days^  and  as  each  cake  passes  the  wharf,  the 
grab  bucket  picks  up  a  load  of  ashes  and  deposits  it 
on  an  ice  cake,  which  the  ice  carries  out  to  deep  wa- 
ter before  it  melts. 

In  any  of  the  above  types,  the  loading  point  can  be 
placed  anywhere  on  the  line  of  the  conveyor.  The  de- 
livery point  on  the  large  bucket  conveyor,  is  of  neces- 
sity at  the  end  of  the  conveyor. 

The  smaller  bucket  conveyors  can  be  arranged  to 
deliver  at  any  point,  in  a  horizontal  part  of  the  con- 
veyor, by  having  a  moveable  tripper,  which  will  upset 
the  bucket  at  any  desired  point. 

The  rubber  belt  conveyors  can  also  deliver  at  any 
point  in  their  length,  by  the  use  of  a  moveable  trip- 
per, which  is,  however,  a  rather  expensive  and  compli- 
cated piece  of  mechanism. 

The  flat  plate  steel  conveyors,  can  only  deliver  at 
the  end  of  the  conveyor. 

The  chain  conveyors,  and  vibrating  conveyors,  can 
deliver  at  any  point  in  their  line,  by  having  gates 
fitted  in  the  bottom  of  the  trough  at  the  desired  de- 
livery points. 

The  vibrating  conveyor  has  the  further  advantage 
that  by  using  perforated  plates  in  the  trough,  it  can 
deliver  various  sized  products  at  various  points. 
5 — Conveying-  in  both  vertical  and  horizontal  directions 
or  any  combination  of  indications. 

This  division  requires  further  subdivision,  as  fol- 
lows : — 

5a — Where  the  centre  line  of  the  conveyor  is  always 
in  the  same  plane. 

5 — Where  the  direction  of  the  flow  may  be  changed 
sideways,  as  well  as  changing  in  inclination. 

5a. 

This  constitutes  the  cases  where  the  material  has  to 
be  conveyed  at  varied  inclinations,  but  in  plain  view 
the  centre  line  of  the  conveyor  will  be  a  straight 
line. 

With  limitations  depending  upon  the  inclination, 
all  of  the  conveyors  described  in  the  previous  sections 
can  be  used,  if  the  conditions  specified  in  the  other 
sections  are  not  violated. 

The  steel  plate  type  of  conveyor  would  require  a 
separate  conveyor  for  each  change  of  direction.  That 
is,  we  could  arrange  a  conveyor  running  up  one  in- 
cline, and  delivering  its  material  to  another  conveyor 
running  on  a  different  incline.  The  other  types  can 
change  their  direction  without  difficulty  in  one  plane. 
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5b. 

As  in  section  5}!,  mII  the  tyix's  will  fulfil  this  con- 
dition more  or  less  easily,  l)ut  require  as  a  f?eneral 
thinf?,  a  complete  conveyor  for  each  chanj?e  of  direc- 
tion that  is  not  in  the  plane  passing?  through  the 
centre  line  of  the  conveyor. 

However,  there  are  a  few  types  which  can  accom- 
plish the  conveyin<j  of  materials  in  a  tortuous  direc- 
tion, more  simply  if  the  conditions  are  favorable. 

For  heavy  material,  over  lonfj  distances,  the  cable- 
way  is  the  most  flexible  apparatus. 

For  light  material,  such  as  shavings,  sawdust,  etc., 
a  blower,  will  blow  this  material  through  piping  in  the 
most  contorted  construction,  given  pressure  and  cap- 
acity sufficient  but  is  limited  somewhat  as  to  dis- 
tance. 

For  conveying  small  parcels,  in  any  direction,  a  lead 
pipe  is  used,  of  about  3  inches  diameter,  with  a  circu- 
lar carrier  made  to  fit  it,  and  having  a  felt  disc  to 
make  it  airtight.  This  carrier  is  forced  through  the 
pipe  by  air  pressure  of  about  ten  pounds,  or  some- 
times a  vacuum  is  used  of  the  same  amount.  The 
carrier  will  convey  .anything  that  can  be  placed  in  it, 
and  will  travel  around  a  radius  of  as  small  as  twelve 
feet. 


BOOK  REVIEW 

A  METALLOGKAPHIC  STUDY  ON  TUNGSTEN 
STEELS.  By  Axel  Huhgren,  John  Wiley  &  Son, 
Inc.  Cloth  Boards.  6  by  9  inches!  95  pages 
and  76  repi-oductions  of  niicrophotographs. 
The  metallographic  investigations  recorded  in  this 
treatise  were  originally  undertaken  at  the  Institute 
of  Technology  at  Charlottenburg,  Germany  in  1913 
and  '1914.  They  were  further  developed  and  comple- 
ted during  1914  to  1918  at  the  Royal  Institute  for  Tes- 
ting Materials  in  Stockholm,  and  in  the  laboratory  of 
the'^SKF  Ball  Bearing  Co.  at  Gothenberg,  Sweden. 
The  original  Treatise  was  written  in  SAvedish  in  1918, 
and  as  an  appendix  to  the  work  there  appears  a  cri- 
tical review  of  the  investigations  of  the  Japanese 
collaborators  Honda  and  Murakami,  with  which  the 
author  of  the  treatise  was  unacquainted  until  the 
completion  of  his  own  investigations.  The  investiga- 
tions made  in  Tokio  include  studies  in  the  equilibrium 
diagram,  the  microstrncture  and  transformations  of 
tungsten  steels,  and  are  commented  upon  by  the 
author  in  this  order. 

Mr.  Hultgren's  work  consisted  of  the  heating  and 
cooling  of  many  specimens,  the  recording  of  curves 
and  the  preparation  of  tnicrophotographs,  which  occu- 
py about  half  the  space  in  the  volume,  and  are  of 
excellent  workmanship.  The  book  is  one  for  the  ad- 
vanced student  of  metallurgy.  A  complete  review 
of  the  work  of  previo\is  in  vest  i^iitors  is  included.  The 
treatment  of  the  subject  is  diviiliMl  into  two  sections, 
namely  (1)  the  transformations  of  tungsten  steels 
during  the  different  heat  treatments,  and  the  stuctu- 
res  thereby  formed;  and  (2)  Carbides  in  tungsten 
steels,  supplemented  by  a  short  note  on  carbides  in 
other  alloy  steels. 


AN  OCCURRENCE  OF  NICKEL  IN  SOUTH  AFRICA 

The  South  Africa  Journal  of  Industries  contains  a 
report  from  the  Inspector  of  Mines  for  the  Pretoria 
District,  on  the  occurence  of  nickel  ore  in  the  Bar- 


IxTton  District,  on  tiie  property  of  the  Scotia  Talc 
Mine.  The  discovery  of  the  ore  was  accidental.  The 
footwall  of  the  bed,  which  is  2  ft.  3  inches  in  width 
and  dipping  6  degrees,  is  a  fissile  sandy  rock  "which 
may  be  described  as  phyllite".  The  footwall  is  a 
decomposed  sandy  rock,  also  shaly  in  structure  and 
showing  some  green  stains.  A  sample  analysed  con- 
tained 2.5.8  per  cent  of  nickel.  The  analyst's  report 
states  that  as  sulphur  and  arsenic  are  absent  the  ore 
is  probably  a  mixture  of  magnetite  and  a  nickel  sili- 
cate. A  representative  sample  taken  across  the  V)ed  at 
about  thrj'e  feet  below  the  surface  gave  17.2  per  cent 
nickel,  and  a  similar  samjjle  taken  over  1  ft.  3  in.  of 
the  footwall  gave  l.(!7  pei-  cent. 

In  the  talc  mine,  which  the  nickel  occurence  geolo- 
gically underlies,  a  sample  of  the  residual  limonite, 
which  results  from  the  leaching  of  the  talc,  assayed 
1.42  percent  nickel,  from  which  the  Inspector  dedu- 
ces that  nickel  is  comparatively  widely  diffused  in 
the  neighborhood. 

The  extent  of  the  deposit  is  not  indicated,  and 
en(|uiries  are  being  made  as  to  the  marketable  value 
of  the  ore . 


JAPANESE  STEEL  MERGER 

Amalgamation  of  all  the  steel  works  in  Japan,  in 
order  to  tide  over  the  present  trade  conditions,  is 
reported  under  consideration  by  the  Japanese  Go- 
vernment, the  authorities  of  which  are  said  to  be  in- 
vestigating the  possibilities  of  a  nation-wide  merger. 

The  iron  market  continues  weak,  owing  ..to  the 
slump  in  quotations  and  the  decneasfe  in  demand, 
although  the  amount  of  iron  imported  from  the 
United  States  aggregates  nearly  2,000  tons  a  month 
in  accordance  with  the  contracts  signed  last  year. 

In  these  circumstances,  pessimistic  views  are  being 
now  entertained  by  some  of  the  iron  dealers,  and  a 
number  of  the  steel  works  have  been  obliged  to  clo- 
se. The  output  for  the  first  half  of  the  current  year, 
therefore,  is  expected  to  result  in  a  decrease  of  nearly 
30  per  cent,  with  even  worse  prospects  for  the  latter 
half  of  the  year. 


COMMENCE    WORK    ON    DOMINION  STEEL'S 
NEW  COKE-OVENS 

About  120  men  are  employed  on  the  excavatory 
work  for  the  new  60-oven  Kopper's  type  battery  at 
the  Dominion  Steel  Corporation's  plant  in  Sydney. 


\  group  of  Executive  aiul  Operating  Heads  at  the  Dominion 
Iron  &  Steel  Company's  Works.  Sydney. 
Me^5srs.  Rice,  Bagley.  Merrill,  Redding.  Wolvin,  Mackley 
and  Buckley. 
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The  More  Economical  Utilization  of  Coke-Oven  and  Blast-Furnace 

Cases  for  Heating  and  Power 


By  G.  W.  IIEWSON  and  S.  H.  FOWLES. 


Use  of  Coke-oven  Gas. 

The  following  have  been  taken  from  Braine's 
"Fuel"  as  average  figures  obtained  on  several  classes 
of  work,  and  the  autliors  consider  they  represent 
good  average  working  : — Steam  :  Steam  raised  per 
lb.  of  coal  carbonised,  1.25  lbs.  Steam  required  per 
b.h.p.  ;  reciprocating  engines  15  lbs.  per  b.h.p,  ;  tur- 
bines 11  lbs.  H.p.  per  ton  of  coal=187  and  255  res- 
pectively. Coke-oven  gas  :  Surplus  gas  per  ton  of  coal 
carbonised  5,000  cubic  ft.  at  500  B.T.U.  Heat  units 
required  per  b.h.p.  9,500  (27  per  cent,  efficiency). 
H.p.  per  ton  of  coal=266. 

In  tests  made  at  Messrs.  Cockerills,  1  kw.  at  the 
terminals  consumed  35.3  cubic  ft.  of  coke-oven  gas 
at  450  B.T.U.,  approximating  9,000  B.T.U.  per  b.h.p. 
on  the  gas  engine  with  95  per  cent,  efficiency  of  the 
generator. 

Dr.  H.  G.  Colman  gives  the  consumption  with  458 
B.T.U.  gas  on  a  Nurnberg  engine  of  1,200  h.p.  at  100 
r.p.m.  as  21.3  cubic  ft.  per  b.h.p.  equalling  9,750  B. 
T.U.  per  b.h.p. 

These  results  were  actually  obtained  on  long  runs 
quite  apart  from  test  figures,  and  give  quite  a  good 
lead  to  the  internal-combustion  motor  over  other 
prime  movers. 

On  the  basis  of  8,000  cubic  ft.  of  coke-oven  gas  re- 
quired for  making  1  ton  of  steel  and  4,300  cub.  ft. 
for  reheating  furnaces  per  ton  of  steel,  the  quantity 
of  coke-oven  gas  potentially  available  is  sufficient 
for  about  8,000,000  tons  of  steel  per  annum. 

The  purpose  for  which  surplus  coke-oven  gas  is  ac- 
tually used  is  largely  dependent  upon  the  location  of 
the  ovens.  The  demand  for  such  gas  may  be  suffi- 
ciently great  in  some  instances  to  make  the  gas  a 
more  important  product  than  the  coke.  In  such  cases 
the  plant  would  actually  be  a  by-product  gas  plant. 
31ast-Furnace  Gas. 

The  relative  proportion  of  blast-furnace  gas  made 
and  utilised  profitably  in  Germany  and  this  country 
in  1911  was  : — 

Germany  England, 
b.h.p.  b.h.p. 

Producible   1,340,000  1,000,000 

Utilised   448,000  23,000 

The  quantity  of  gas  produced  in  a  blast-furnace 
using  coke  as  fuel  is  ixsually  considered  as  approxima- 
tely 150,000  cub.  ft.  per  ton  of  iron  produced;  this  may 
be  materially  increased  if  the  blast  furnace  is  consider- 
ed as  a  gas  producer,  since  the  use  of  blast-furnace  gas 
for  the  production  of  power,  and  its  more  economical 
use  as  fuel  gas,  has  materially  altered  the  necessity 
for  economy  in  the  use  of  coke  in  order  to  keep  down 
the  cost  of  manufacture  of  pig-iron.  It  has  been  de- 
monstrated that  by  a  more  intensive  working  of  blast 
furnaces  by  increasing  the  coke  in  the  charge,  and, 
incidentally,  the  yield  of  pig-iron,  blast-furnace  gas 
could  be  improved  in  calorific  value.  Practical  trials 
have  shown  that  by  increasing  the  coke  18  per  cent, 
an  increased  yield  of  7  per  cent,  is  obtained  without 
affecting  the  quality  of  the  iron,  together  Avith  15  per 
cent,  larger  volume  of  gas,  with  its  calorific  value 
raised  12  per  cent.,  the  heating  power  of  the  total 

Abstract  of  Paper  read  before  the  Society  of  Chemical  In- 
dustry during  July. 


gas  produced  being  increased  25  per  cent.  Hitherto 
all  the  gas  produced  by  a  blast-furnace  plant  has  been 
utilised  on  that  plant  alone,  and  in  some  cases  has 
been  augmented  by  the  use  of  coal  on  boilers  to  raise 
steam  for  the  blowing  engines  and  auxiliary  plant. 

With  modern  and  more  efficient  modes  of  utilisa- 
tion at  least  50  per  cent,  of  the  gas  is  released  for 
purposes  outside  the  blast-furnace  requirements.  This 
is  equivalent  to  25  per  cent,  of  the  heat  value  of  the 
coke  charged  into  the  furnace.  This  economy  results 
from  the  higher  temperature  attainable  in  the  stove* 
by  means  of  a  smaller  consumption  of  gas.  Compared 
with  stoves  working  on  dirty  gas,  and  requiring  50 
per  cent,  of  the  gas  produced  hy  the  furnace,  mo- 
dernised stoves  working  on  clean  gas  have'  given  high 
temperature  to  the  blast  over  longer  periods,  with  a 
consumption  of  28-30  per  cent,  of  the  gas  produced. 
In  spite  of  the  loss  of  the  sensible  heat  of  the  gas, 
and  allowing  12  per  cent,  for  the  blowing  engines  and 
8  per  cent,  for  leakage,  losses,  etc..  there  is  available 
for  power  generation  or  other  purposes  50  per  cent, 
of  the  gas  made.  If,  however,  the  blowing  engines 
a^'c  not  gas  driven,  then  the  quantity  available  will  be 
reduced,  considerably,  if  not  entirely  wiped  out. 

Increase  of  our  knowledge  of  blast-furnace  gas 
should  give  an  impetus  to  the  construction  of  inter- 
nal-combustion engines  and  turbines.  The  most  re- 
cent guarantee  figures  for  large  water-tube  boilers 
give  about  218  cub.  ft.  of  blast-furnace  gas  at  100  B. 
T.U.  per  cub.  ft.  as  the  lowest  requirements  per  kilo- 
watt generated  with  turbo-generators,  which  gives  a 
thermal  efficiency  of  15.5  per  cent,  over  boiler,  tur- 
bine, and  generator;  while  to-day,  with  gas  engines 
at  10,000  B.T.U.  per  b.h.p.  hour  it  is  possible  to  get 
ran  efficiency  of  25.5  per  cent. 

The  greater  efficiency  of  the  gas  engine  more  than 
compensates  for  the  loss  of  sensible  heat  due  to  the 
necessity  of  cooling  the  gas  for  the  engine,  against 
retaining  it  for  boiler  use.  It  has  been  computed  that 
on  an  average  about  7  per  cent,  of  the  heating  value 
of  the  gas  is  lost  by  cooling  it.  Taking  one  cub.  ft.  at 
100  B.TXT.  cooled  for  engines,  we  get  (100 — 7)  x 
25/100=23.25  useful  B.T.U.  in  the  engine ;  hot  gas  for 
for  boilers  gives  100  x  15/100=15  useful  B.T.U.  in  the 
turbine.  Comparing  the  thermal  efficiency  of  gas  en- 
gines with  steam  turbines,  we  see  what  a  saving  can 
be  effected  by  the  former,  and  this  points  to  the  im- 
portance of  installing  the  most  efficient  machinery  to 
utilise  the  gases  evolved  from  the  blast  furnaces  of  the 
country. 

Cub,  ft.  blast- 
Efficiency,    furnace  gas  re- 
quired to  give  1 
Per  cent.     theor.  h.p. 

Large    gas  engines   25  114 

Large  turbines  with  boilers.  15  190 
Small  turbines  with  boilers      12.5  228 

From  a  national  standpoint,  it  would  be  better  to 
harness  all  the  potential  power  of  the  300  blast  fur- 
naces at  work  in  this  country  and,  linking  up  with 
existing  power  companies,  supply  the  country  with  a 
large  proportion  of  its  requirements  at  a  more  reason- 
able rate  than  is  at  present  possible  Avith  stations 
using  coal-fired  boilers    and  turbines.    It  has  been 
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stated  recently  on  high  authority  that  if  the  steam 
turbine  be  increased  from  what  is  considered  a  rea- 
sonable size  to-day,  viz.,  15,000  h.p.,  up  to  60,000  or 
70,000  h.p.,  the  steam  consumption  can  only  be  re- 
duced 1/2  lb.  per  k\v.  generated,  which  is  a  very  small 
amount  compared  with  the  increased  size  of  unit.  This 
lai-ge  size  of  unit  has  another  great  disadvantage, 
that  Avith  a  station  of  two  such  units  and  one  set  fails 
serious  inconvenience  will  be  cau.sed,  even  allowing 
for  the  possibility  that  such  a  plant  may  be  linked 
with  the  greater  scheme.  Again,  some  (;f  these  larger 
stations  may  be  built  at  n  distance  from  the  coalfield, 
and  this  will  not  mitigate  our  transport  diff ieulties. 

In  order  to  emi)hasise  the  superiority  of  gas  engi- 
nes over  boilers  and  turbines,  Tables  I.  II,  and  III.  of 
comparative  costs  are  given,  starting  witli  tlie  same 
cost  of  preparation  of  the  gas. 
TABLE  I.— Cleaning  :i,000,000  cul).  ft.  of  gas  per 
hour  bv  the  Halberg-Beth  plant. 
First  cost  of  plan't,  £62,000.  £ 

Interest  at  7  per  cent   4,340 

Depreciation  at  10  per  cent   6,200 

Power  and  light  at  35  kw.  per  mill. 

cub.  ft.  and  0.5d.  per.  unit  .  .  .  .  1,860 

Plant  labour  costs   1,664 

Dust  house  costs   1,560 

Supervision   300 

Repaii's  and  stores  at  6d.  per  mill. 

cub.  ft   638 

Renewal  of  filter  bags,  one  set  per 

Less  cost  of  stove  cleaning  and  lining  3,360 

annum   900 

Steam  for  reheating  0.2  lb.  per  1,000 

cub.  ft.  at  2s.  per  100  lbs   510 

  £17,972 

Less  cost  of  boiler  and  flue  cleaning  1,594 
Less  cost    of  stove    cleaning  and 

lining   3,360 

Less  revenue  from  sale  of  dust  ....  4,411 

  9,365 


Net  cost  of  gas  cleaning  per  annum  8,607 
Cost  per  1,000  cub.  ft.  0.081d. 
TABLE  II.— Cost  of  Generating  1  B.  of  T.  V.  of 
Electricity  from  Blast-furnace  Gas,  using 
Gas  Engines. 
First  cost  of  engines,  £55,000.  £ 

Interest  at  7  per  cent   3,850 

Depreciation  at  10  pr  cent   5,500 

£9,350 

Load  factor  40  per  cent.  Pence. 

Engine  cost  per  unit   0.102 

Value  of  gas  used   0.075 

Cleaning  of  gas   0.012 

Labour   0.055 

Maintenance   0.008 

Oil  and  stores   0.054 


0.306 


TABLE  III.— Cost  of  Generating  1  B.  of  T.U.  from 

Blast  Furnace  Gas,  using  Boilers  and  Turbines. 
First  cost  of  boilers  and  turbines,  say  75  pei- 
cent,  cost  of  gas  engines,  £41,250.  £ 

Interest  at  7  per  cent   2.887 

Depreciation  at  10  per  cent   4,125 


Engine  cost  per  unit   0.078 

\'alue  of  gas  used   0.109 

Cleaning  gas,  218  cub.  ft.  at  O.OHld.  per  1.000  0.017 

Labour   0.110 

Maintenance   0.016 

Oil  and  stores   0.054 


£7,012 
Pence. 


0.384 

l>y  luiilding  coke  ovens  near  the  blast  furnaces  and 
stci'lworks  upon  the  j-egenerative  principle,  about 
liair  the  g;is  jreiierated  can  Ik-  utilised  for  tl)e  latter. 
Further  surplus  gas  might  l)e  released  if  the  ovens 
were  firerl  with  gns  [)roduced  from  inferior  fuel,  un- 
suitcd  for  otiici'  piirpiises  th;tn  con  version  intf)  pro- 
ihicer  litis. 

TUNGSTEN  ORES:  IMPERIAL  INSTITUTE 
MONOGRAPH. 

The  monograph  on  tungsten  ores  in  the  series  of 
Imperial  Institute  Monographs  on  Mineral  Resources, 
which  has  just  been  published  by  Mr.  John  INIurray. 
has  been  prepared  for  the  Mineral  Resources  Commit- 
tee by  Mr.  R.  H.  Rastall,  M.A.,  F.G.S.,  University  Lec- 
turer in  Economic  Geology,  Cambridge,  and  Mr.  "W. 
H.  Wilcockson,  M.A.,  F.G.S.,  Lecturer  in  Geology  in 
the  University  of  Sheffield.  It  is  divided  into  three 
chapters,  the  first  containing  a  general  account  of 
tungsten  ores,  their  characters,  occurrences  and  origin, 
their  mining  and  concentration,  valuation  and  price, 
with  a  brief  description  of  the  metallurgy  of  tungsten 
and  its  employment  in  steel  manufacture  and  other 
purposes,  w-itli  a  short  discussion  of  the  composition 
and  characters  of  the  remarkable  non-ferrous  alloys  of 
which  it  is  a  constituent.  The  second  chapter  contains 
a  detailed  account  of  the  geological  features  of  tung- 
sten deposits,  and  the  mining  and  production  of  tung- 
sten ores  within  the  British  Empire,  including  numer- 
ous statistical  tables  of  output:  while  in  the  third 
chapter  the  tungsten  resources  of  the  rest  of  the  world 
are  treated  in  a  similar  manner.  The  relations  of  the 
British  Empire  and  United  States  output  to  the  -world's 
total  and  the  production  of  tungsten  ores  in  the  chief 
producing  countries  of  the  world  are  also  shown  by 
means  of  graphs. 

The  table  giving  the  worhl 's  production  of  tungsten 
ores  for  the  years  1910-1917,  arranged  by  countries, 
shows  that  the  British  Empire  produces  a  very  large 
proportion  of  the  total  supply.  Until  about  1910  the 
United  States  headed  the  list,  but  about  that  time 
Burma  rapidly  came  to  the  front  and  for  several  years 
showed  the  largest  total.  In  1916  the  United  States 
experienced  an  extraordinary  tungsten  boom,  when 
prices  soared  to  unprecedented  heights  and  production 
was  greatly  stimulated.  This  in  its  turn  stimulated 
the  production  in  various  South  American  States,  espe- 
cially Bolivia  and  Argentina.  Before  the  war  the 
smelting  of  tungsten  ores  was  mainly  in  German 
hands,  and  the  greater  part  of  the  British  ore  was 
sent  to  Germany  for  treatment.  The  enormous  de- 
velopment of  the  manufacture  of  munitions  in  this 
country  and  elsewhere  led  to  a  great  demand  for  high- 
speed steel  for  cutting  tools,  and  a  syndicate  of  thirty 
of  the  largest  steel  manufacturers  at  Sheffield  form- 
ed a  company  to  undertake  the  preparation  of  tungs- 
ten metal  at  Widnes.  This  company  also  acquired  an 
important  mine  in  Burma.  The  manufacture  of  metal- 
lic tungsten  and  of  ferrotungsten  was  also  undertaken 
on  a  large  scale  by  several  other  firms  in  this  country, 
in  order  to  provide  high-speed  steel  and  other  products 
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for  the  needs  of  the  British  and  Allied  armaments.  In 
order  to  ensure  a  sufficient  supply  or  ore  and  to  reg- 
ulate the  markets,  the  export  of  tungsten  ore  from 
within  the  Empire  to  foreign  countries  was  forbidden 
by  agreement  of  the  various  Governments  concerned 
and  the  price  was  controlled.  At  first  the  rate  was 
fixed  at  55s.  per  unit  (1  per  cent  of  WO^)  per  ton  for 
concentrates  of  65  per  cent,  and  upwards,  afterwards 
raised  to  60s.  per  unit.  This  usually  worked  out  to 
about  £200  per  ton  for  good  average  concentrates.  As 
was  naturally  to  be  expected,  the  world's  production 
of  tungsten  increased  largely  during  the  war  years, 
rising  from  8,000  tons  or  thereabouts  in  1914  to  over 
20,000  tons  in  1917.  One  of  the  most  remarkable 
features  was  the  sudden  development  of  output  in 
China,  from  sources  of  which  little  is  known,  the  out- 
put for  1918  being  over  4,000  tons. 

In  the  British  Isles  wolfram  is  a  by-product  of  the 
tin  mines  of  Cornwall,  and  the  big  demand  for  it 
proved  of  great  importance  to  many  of  these  mines. 
Strenuous  efforts  were  made  to  keep  up  the  output 
of  both  metals  in  spite  of  scarcity  of  labour  owing  to 
the  demands  of  the  army  authorities  for  men.  Sev- 
eral promising  new  occurrences  were  developed,  and 
old  ones  resuscitated.  By  far  the  most  important 
feature  of  the  Imperial  production  of  tungsten  in  the 
last  few  years  was  the  great  deveiopme-iit  of  tlie  Tavoy 
district  in  Tennasserira,  Lower  Burma,  which  in  1917 
exported  no  less  than  4,553  tons  of  concentrates.  The 
greater  part  of  this  appears  to  be  from  various  forms 
of  superficial  deposits,  though  lode-mining  is  now 
making  important  progress.  In  the  Malay  States,  both' 
P^'ederated  and  IJnfederated,  as  Avell  as  in  the  inter- 
vening Siamese  territory,  the  geological  conditions  are 
very  similar,  tliough  here  tungsten  is  subordinate  to 
tin.  An  important  quantity  of  ore  also  comes  from 
Queensland  and  New  South  Wales,  with  lesser  amounts 
from  Tasmania  and  New  Zealand,  the  latter  Dominion 
producing  mainly  scheelite.  Some  unimportant  re- 
sources have  also  been  discovered  in  South  Africa, 
especially  in  Rhodesia. 

The  chief  European  producer  in  Portugal,  while  lai-'/e 
resources  undoubtedly  also  exist  in  Spain,  where  the 
geological  conditions  are  very  similar.  In  both  these 
countries  methods  are  primitive  and  often  wasteful, 
and  a  good  deal  of  smuggling  undoubtedly  went  on 
(luring  the  war. 

The  tungsten  resources  of  South  America  are  un- 
doubtedly very  large,  the  ore  occurring  in  large  quan- 
tities along  with  tin  in  the  mineralised  belt  of  the 
Andes,  especially  in  Bolivia  and  Peru  :  this  appears 
to  be  of  Tertiary  age,  while  the  tin-tungsten  ores  of 
Western  Argentina  are  of  much  earlier  date,  being 
a.ssociated  with  Palaeozoic  granites.  The  mines  of 
Argentina  before  the  w^ar  were  controlled  by  German 
interests. 

The  tungsten  ores  of  the  United  States,  situated 
mainly  in  Colorado,  California  and  Nevada,  shoAV  a 
remarkable  contrast  to  those  of  the  rest  of  the  world, 
in  that  they  are  not  associated  Avith  tin.  The  largest 
producing  districts  of  all  are  Boulder  County,  Color- 
ado, where  the  ore  is  wolframite,  and  the  Atolia  dis- 
trict of  Californiaj.  where  it  is  mainly  scheelite.  The 
third  producing  State  is  Nevada,  while  smaller  quan- 
tities have  come  from  Arizona,  Utah,  Idaho,  Missouri, 
Montana,  South  Dakota  and  Alaska.  In  the  latter 
only  the  ore  is  associated  with  tin. 

The  foregoing  brief  summary  indicates  the  sources 
from  which  at  the  present  time  supplies  of  tungsten 


ore  are  mainly  obtained.  Occurrences  of  little  or  no 
commercial  importance  in  many  other  parts  of  the 
world  are  briefly  touched  on  in  the  monograph,  be- 
cause in  some  they  show  points  of  scientific  interest, 
and  some  of  them  may  in  the  future  be  found  worthy 
of  further  development.  From  a  detailed  study  of 
the  geological  features  of  all  known  occurrences,  one 
point  stands  out  clearly,  namely,  that  tungsten  ores 
almost  invariably  owe  their  genesis  to  masses  of  in- 
trusive igneous  rock,  in  nearly  all  cases  granite.  Ex- 
ceptions to  this  rule  are  few  and  important.  Almost 
all  the  important  occurrences  are  associated  with  tin, 
and  commonly  accompanied  by  ores  of  copper,  arsenic 
and  molybdenum.  It  is  a  curious  fact  that  the  world's 
largest  producing  districts  in  Colorado  and  California 
should  be  almost  the  only  exceptional  and  unusual  oc- 
currences. 

The  monograph  concludes  with  a  bibliography  giv- 
ing references  to  all  the  important  publications  on 
tungsten  ores  that  have  appeared  up  to  the  end  of 


VENEZUEALAN   IRON   ORE   DEPOSITS   TO  BE 
MADE  AVAILABLE  BY  IMPROVEMENTS 
ON  THE  ORINOCO  RIVER 

President  Gomez  of  Venezuela  has  announced  as  one 
of  his  major  plans  for  internal  development  the  im- 
proving of  navigation  on  the  Orinoco  River.  This 
magnificent  interna]  waterAvay,  comparable  in  volume 
to  the  Mississippi  and  penetrating  several  hundred 
miles  into  the  Venezuelan  "hinterland,"  has  boen  prac- 
tically unavailable  except  for  local  transportation  by 
rea.son  of  persistent  and  shifting  sand  bars  at  its 
mouth.  These  prevent  the  :?ntrance  of  ocean  steamers 
which  otherwise  can  proceed  several  hundred  miles 
into  the  interior  beyond  the  well-known  iron  deposits 
of  Imataca.  These  deposits  have  been  under  control 
of  several  American  concessionaires  since  tb?  early 
nineties.  At  one  time  the  raih^oad  contracting  firm 
of-  Grant  from  iMinnesota  held  the  concession  and 
planned  extensive  operations  which  were  never  real- 
ized, however,  chiefly  because  of  financial  conditions 
in  the  United  States.  Later  Schwab  interests  made  an 
endeavor  to  secure  the  concession  but  failed  by  reason 
of  disagreements  iwith  the  Ven^zue-lan  authorities. 
Later,  about  1910,  the  property  came  into  control  of  a 
Canadian  syndicate  and  moij-  than  $2,000,000  was 
spent  in  devielopments  and  improvements.  Shipments 
were  begun  to  Philadelphia  and  U\o  cargoes  of  ore, 
hematite  running  64  per  cent  and  better,  were  de- 
livered. A  line  of  freight  boats  was  provided  for  the 
business.  However,  difficulties  with  the  organization 
at  the  mines,  due  partly  to  climatic  conditions,  and 
somewhat  to  a  lack  of  understanding  of  the  problems 
of  operation  in  a  foreign  tropical  region,  prevented 
the  successful  continuance  of  the  development.  The 
great  difficulty,  however,  was  due  to  the  obstructions 
to  river  navigation  which  had  not  been  fully  realized 
and  which  were  of  such  a  nature  that  the  required 
improvements  could  not  be  advantageously  under- 
taken by  a  single  industrial  enterprise.  It  was  necs- 
sary  to  load  the  ore  on  shallow  barges  and  transfer 
a  long  distanoe  to  the  ocean  boats  on  which  it  was 
reloaded  in  open  sea  practically.  The  Canadian  en- 
deavor Avas  a  complete  failure  financially  and  for  near- 
ly 10  years  no  attempt  has  been  made  to  realize  these 
large,  rich  and  geographically  near  iron  deposits.  In 
the  meantime  the  Schwab  interests  took  up  in  the  very 
distant  Chilean  iron  deposits  and  have  expended  up- 
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ward  of  $ir>,OUU,(JUO  on  their  equipment  ancj  develoj. 
ment.  Shipments  wiere  begun  in  1914,  but  have  been 
since  suspended  owing  to  war  conditions.  Large 
American  interests  have  secured  extensive  ir-oti  de- 
posits in  Brazil  arul  pi-ol)ably  will  soon  undertake  their 
operation  to  suj)ply  the  European  and  the  Atlantic 
Coast  demand  in  the  United  States.  Continued  large 
shipments  of  iron  ore  from  Cuba  indicate  the  denuuui 
and  need  of  a  foreign  supply  available  by  ocean  freiglit 
to  the  Atlantic  plants. 

It  is  likely  that  the  proposed  Government  improve- 
ments to  navigation  n  the  Orinoco  will  soon  again 
bring  to  realization  the  Imataca  iron  deposits  of  the 
Orinoco. 


LINK-BELT  "LEWIS"  HOIST  FOR  FURNACE 
DOORS 

Development  of  a  fool-proof  hydraulic  system  of 
raising  and  lowering  heavy  doors  such  as  are  used  on 
open  hearth  and  heating  furnace  work,  is  announced  by 
the  Link-Belt  Company. 

DooKs  thus  operated,  it  has  been  demonstrated,  al- 
ways go  up  to  the  ju-oper  position  and  ahva.ys  go  down 
to  the  proper  position,  no  matter  what  the  weiglit. 

The  first  installation  of  this  systc  m,  inade  at  the 
plant  of  the  AUanvvood  Iron  and  Steel  Company, 
Conshohocken,  Pa.,  has  been  in  eontinous  operation 
for  fourteen  months  without  any  repairs,  attention, 
or  maintenanc?  expense  whatever.  Five  hoists,  with 
an  automatic  release,  are  used. 

On  each  hoist  is  mounted  a  pair  of  chain  sheaves 
attached  to  a  worm  wheel  .shaft  between  two  flanges 
which  are  pinned  to  tire  shaft  and  supplied  with  fibre 
friction  surfaces  on  the  sides  towards  the  sheaves. 
The  worm  wheel  is  driven  by  a  worm  mounted  on  a 
shaft  of  a  reversible  motor,  the  worm  and  wheel  being 
inclosed  in  suitable  housing. 

To  raise  the  furnace  door,  the  motor  is  started  in 
the  direction  which  will  pull  down  on  the  left  hand 
chain.  So  long  as  the  counterweight  continues  its  pull, 
the  sheaves  squeeze  out  against  the  flanges,  and  are 
thereby  driven  in  the  direction  which  will  wind  up 
the  left  haiul  chain,  and  thus  lift  the  door. 


Cietieral  Ariaiigeinent  of  HydrauUe  Hoi.st.s  for  Furnace  Doors. 

The  right  hand  sheaves  has  a  fixed  top  on  its  peri- 
phery, so  located  that  it  will  come  in  contact  with  a 
stop  on  the  bottom  casting  when  the  furnace  door  has 
reached  its  proper  height.  With  the  motion  of  the 
right  hand  sheave  arrested  by  this  stop,  the  shaft  can- 
not rotate  the  left  hand  sheave  further,  because  the 
squeeze  between  the  sheaves  and  friction  flanges  is 


relieved.  There  is  no  opportunity,  therefore,  for  over- 
winding, and  if  through  carelessness  the  current  is 
not  shut  off  promi)tly,  the  shaft  with  its  flanges  will 
simply  continue  to  revolve  in  sliding  frictional  contact 
with  the  sheaves,  but  without  the  power  to  grip  and  ro- 
tate them  further. 

For  lowering,  the  doors  the  direction  of  the  motor 
is  reversed,  and  practically  the  same  process  repeated, 
except  that  in  this  case  the  power  of  the  motor  is 
used  to  lift  the  counterweight,  while  the  pull  from  the 
weight  of  the  door  serves  to  keep  the  sheaves  squeezed 
apart  against  the  friction  flanges,  until  a  stop  on  the 
left  hand  sheave  engages  with  a  stop  in  the  bottom 
casting  and  prevents  over-winding  of  the  counter- 
weight chain  in  tliis  manner  as  described  for  the  other 
sheave. 

The  stop  features  do  away  with  the  automatic  elec- 
tric switch  devices  which  have  proved  so  troublesome 
for  this  type  of  hoist,  as  well  as  for  skip  hoists;  and 
they  secure  an  exact  stop  for  all  such  hoists  without  in- 
volving failune  from  human  carelessness  or  complicated 
electrical  equipment.  The  motor  is  started,  stopped  or 
reversed,  and  the  door  raised  or  lowered,  by  simple 
push  button  mechanism. 

Various  other  applications  of  this  device  may  sug- 
gest themselves.  Literature  on  this  hoist  is  available 
from  the  manufacturers. 


TO  BURN  PULVERIZED  ANTHRACITE 

Rapid  progress  is  being  made  on  the  erection  of  the 
coal  pulverizing  plant  at  the  Mt.  Vernon  Street  Sta- 
tion of  the  Philadelphia  Rapid  Transit  Company. 

This  plant  which  at  present  is  equipped  with  twenty 
375-H.P.  Babeock  &  Wilcox  water  tube  boilers  and  has 
been  producing  about  75,000  K.W.  hours  of  electric 
energy,  is  being  changed  to  powdered  coal  firing, 
using  river  and  buckwheat  anthracite  coal. 

The  needed  output  of  the  plant  will  be  obtained 
with  but  ten  boilers,  using  powdered  coal,  as  com- 
pared with  the  twenty  formerly  required  for  hand 
firing. 

The  fuel  after  being  dried  and  pulverized,  is  to 
be  transported  through  four-inch  pipes  to  a  sub-divid- 
ed totally  enclosed  bunker,  located  between  the  banks 
of  the  boilers. 

From  this  bunker,  it  will  be  fed  in  controllable 
(|uantity  into  specially  designed  combustioii  chambers 
where  the  re(iuired  air  for  combustion  also  under 
close  control  will  be  added. 

In  the  coal  milling  plant  a  blow  tank  unit  of  five 
tons  per  charge  capacity  e(iuipped  with  a  quick  read- 
ing scale  is  now  in  the  course  of  erection.  By  com- 
pressed air  the  fuel  is  delivered  to  the  bunker  and 
correct  fuel  records  obtained  for  each  boiler.  Switch- 
ing valves  appropriately  located  along  the  fuel  dis- 
tribution line  will  deliver  the  coal  to  any  desired  sec- 
tion of  the  bunker. 

Three  thousand  pounds  of  coal  per  hour  is  the  cap- 
acity of  the  feeding  and  burning  equipment  of  each 
boiler. 

It  is  expected  that  tju'  first  of  the  boilers  will  be 
in  operation  duiing  September. 

The  entire  equipment  is  being  furnished  by  the 
Quigley  Furnace  Specialties  Company,  26  Cortland 
St.,  New  York  City,  and  erected  under  the  supervision 
of  their  engineers. 
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THE  TREND  OF  COMMODITY  PRICES  AND 
WAGES. 

By  B.  K.  Sandwell  in  the  "Journal  of  Commerce." 

The  outlook  for  the  general  trend  of  commodity 
prices  today  seems  to  be  recession  of  more  or  less 
sharpness  between  now  and  the  end  of  1920,  follow- 
ed by  a  rise  to  even  higher  levels  in  1921.  The  re- 
cession will  of  course  be  of  different  extent  in  dif- 
ferent classes  of  articles,  but  it  is  likely  to  be  fairly 
widespread  because  it  is  the  result  of  curtailment 
of  credit  forcing  upon  the  market  a  large  part  of 
the  stocks  ordinarily  constituting  the  reserve  of  who- 
sale  supplies  and  the  materials  "in  process"  of  manu- 
facture. 

The  main  original  cause  of  the  rise  of  prices  is  now 
at  an  end.  It  was  as  everybody  knoAvs,  the  creation 
of  vast  quantities  of  additional  currency  and  bank 
credit  (the  two  are  much  the  same  thing  in  their 
economic  effects)  by  the  suspension  of  gold  payments 
and  the  sale  of  national  bonds.  But  while  the  cause 
itself  is  at  an  end,  its  effects  are  not  yet  completed. 
Certain  classes  of  prices  are  slow  to  be  effected,  and 
go  on  moving  long  after  the  general  impulse  has  been 
withdrawn.  We  have  an  example  of  this  today  in 
the  railway  rate  situation.  Railway  rates  under  go- 
vernment control  are  among  the  slowest  things  to  mo- 
ve upwards,  but  when  they  do  move  they  necessarily 
precipitate  a  further  move  in  every  price  in  which  they 
form  a  part — that  is,  of  the  price  of  practically  every 
article  of  human  consumption. 

The  first  increase  in  the  supply  of  money  is  not 
immediately  followed  by  an  increase  in  prices.  The- 
re is  a  brief  interval  during  which  the  result  takes 
the  form  merely  of  a  superfluity  of  credit.  "We  saw 
this  on  several  occasions  throughout  the  war,  and  we 
should  have  seen  it  more  clearly,  but  for  the  rapidity 
with  which  the  governments  employed  and  expended 
credits  which  they  created.  We  are  now  at  the  sta- 
ge of  a  precisely  corresponding  hiatus  at  the  other  end 
of  the  economic  process.  We  see  the  amount  of  mo- 
ney and  credit  becoming  stationary,  while  the  increa- 
se of  prices  continues,  causing  a  backwash  of  preci- 
sely the  opposite  character.  The  amount  of  credit 
becomes  inadequate  for  the  volume  of  business  at 
the  last  reached  level  of  prices,  and  business  is  cons- 
tricted at  one  of  its  most  sensitive  points — its  range 
of  bank  accommodation.  There  is  only  one  possible 
result  from  this,  namely  forced  sales,  a  curtailment  of 
manufacture,  a  temporary  lowering  of  prices  and  a 
subsequent  upward  reaction  when  the  shortage  of 
production  makes  itself  felt. 

The  public  is  as  little  to  be  congratulated  upon 
any  reduction  of  prices  (outside  the  range  of  un- 
doubted luxuries)  which  may  occur  this  summer  and 
autumn,  as  upon  the  freight  tie-up  in  the  States,  the 
adverse  exchange  situation  or  the  coal  uncertainty. 
Each  and  every  one  of  these  things  is  a  deterrent  and 
hindrance  to  business — and  business  is  nothing  in  the 
world  but  the  production  and  distribution  o^!  ^the 
things  the  world  needs.  A  price  reaction  this  sum- 
mer, or  even  a  credit  restriction  withoiit  price  reac- 
tion if  that  were  possible,  will  simply  put  further  limi- 
tations upon  the  output  of  needed  articles  and  enable 
their  producers  to  put  one  grand  final  addition  to 
their  cost  in  1921.  The  struggle  to  settle  the  ques- 
tion, who  is  to  get  the  benefit  of  the  last  and  crowning* 
increment  in  the  price  level  will  be  keen  and  deter- 
mined.   At  present  it  looks  as  though  the  organized 
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receipt. 

Name   

Address  

I.  &  S.  S-20. 
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workers  in  certain  ''key"  industries,  notably  trans- 
{)ortation,  would  be  the  winners  of  the  last  hand  in  the 
game.  If  so,  they  will  establish  themselves  in  an  im- 
mensely strong:  position  for  the  period  of  delivering 
prices.  He  who  gets  his  renumeration  fixed  on  the 
basis  of  the  very  highest  price  level  of  the  rising  pe- 
riod will  be  able  to  keep  it  well  above  the  declining 
levels  of  subsequent  years. 

It  is  impossible  to  foresee  an  ending  reduction  of 
prices  in  Canada  in  the'  next  few  months,  unless  other 
nations  have  large  supplies  of  goods  to  sell  us  and 
are  willing  to  give  us  credit  for  them.  We  cannot 
jcssihly  l-viy  more  than  we  tire  doing  from  the 
United  States  witliout  putting  the  exchange  rate  fur- 
ther against  us — unless  the  Americans  will  sell  to  us 
and  leavli"  the  purchase  money  in  Canada.  Grteat 
Britain  might  sell  to  us  and  charge  our  purchases 
against  the  foodstuffs,  which  she  buys  from  us;  but 
lack  of  shipping  and  the  need  for  keeping  up  her  re- 
lations with  other  markets  are  against  any  heavy  in- 
crease in  our  purchases  from  her. 

As  for  the  supy)ly  of  goods  in  Canada  itself,  the 
available  stock  now  on  hand  is  not  large  in  propor- 
tion to  needs  although  it  is  large  (at  present  prices) 
in  proposition  to  the  volume  of  credit  available  for 
financing  it.  Tlie  cost  of  replacing  it  will  almost 
certaiidy  be  liigher  than  it  has  been  at  any  stage  of 
the  present  rise,  owing  to  the  new  freight  rates  and 
the  increasing  l)urden  of  taxes.  Liquidlition  of  the 
wage  level  is  the  only  hope  for  reducing  costs  in  1920- 
21,  and  will  an\  Ixidy  affirm  that  tlie  time  is  ripe  yet 
for  that? 

Meanwhile  hankers  assert  that  the  emigration  of 
European  workers  who  grew  rich  here  during  tlie 
war  is  l)eginning  to  have  a  seriovis  effect  upon  bank 
deposits,  it  will  not  be  wholly  offset  by  the  fuiuls 
brought  in  by  immigrants  from   im[)overishe(l  Kui-o 

 :  

THE  EFFECT  OF  SHORTER  WORKING  HOURS 
ON  PRODUCTION. 

The  effect  of  shoi-ter  working  hours  on  production 
is  the  subject  of  a  si)ecial  study  by  the  United  States 
National  Industrial  ('(uiference  Board  (Research  Re- 
poi-t  No.  27:  Hours  of  Woi-k  Pr(»l)lem  in  Five  Major 
Industries.)  Tiu'  investigators  reach  the  conclusion 
that  allowing  foi'  variations  in  iruinagerial  efficiency 
a  shorter  Avorking  day  increases  the  efficiency  of 
workers  who  are  called  ui)on  to  use  intelligcTice  ;it 
their  occupation:  but,  in  factories  where  the  jn'oduct 


results  automatically  from  mechanical  processes  pro- 
duction is  reduced  in  the  same  ratio  as  the  working 
day.  From  this  point  of  view  no  uniform  schedule 
oi  iiours,  e(iually  adapted  to  all  industries,  is  recom- 
menaed ;' shorter  Iiours  are  conceded  to  skilled  work- 
ers to  enable  them  1o  concentrate  their  minds  with 
greater  efficiency  while  at  work,  but  efficiency  re- 
quires no  such  consideration  for  "automatic"  work- 
ers. For  example,  in  the  boot  and  shoe  industry,  which 
calls  for  the  exercise  of  skill,  it  was  found  that  maxi- 
mum production  could  be  obtained  on  a  schedule  sub- 
stantially less  than  r)4  hours  per  week.  In  the  metal- 
working  group  It  was  found  that  a  50-hour  week 
could  be  introduced  in  some  trades  with  no  loss  to 
production,  but  that  no  such  rule  could  be  applied 
iliroughout  the  entire  group.  Similarly,  output  m  the 
silk  industry  was  maiiilaiiied  after  a  substantial  re- 
duction of  hours.  On  ilie  otlier  Jiand,  the  cotton  tex- 
tile industry  of  the  northern  states  showed  that  re- 
ductions of  the  working  week  to  5b  Iiours  involves  a 
proportional  reduction  of  output;  while  in  the  woollen 
manufacturing  industry  reduction  to  a  54-hour  week 
resulted  m  a  similar  loss  but  less  marked  decline. 
No  definite  relation  could  l)e  i  raced  in  any  of  the  five 
industries  under  review  between  changes  m  wages  and 
rate  of  production,  but  tiie  investigators  found  .some 
evidence  of  improved  efficiency  as  the  result  of  pay- 
meiu  of  a  bonu.s,  and  in  iiic  piece-raie  as  compared 
vvitli  the  day-rate  system  ol  wage  payment.  'Uie  in- 
formation secured  by  tiie  inquiry  wa.s  noi  lound  suifici- 
eiit  to  base  upon  it  general  conclusions  as  to  the  efleci 
of  shorter  hours  on  tlie  healih  oi  the  workers. 
From  the  .hine  "Labor  (jazette." 
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EDITORIAL 


The  Steel  Trade  and  the  Tariff  Enquiry 

THE  iron  aud  steel  industry  in  Canada,  with  all  its  dared  to  apply  the  principle  of  free  trade  in  practice, 
long  train  of  antecedent  and  precedent  interests,  because  they  knew  the  inevitable  result, 
will  shortly  be  made  the  subject  of  attack  by  advocates  We  would  distinguish  between  the  incurable  free- 
of  tariff  abolition,  and  will  be  required  during  the  trader  and  the  advocate  of  lower  duties.  The  first 
successive  sessions  of  the  Tariff  Enquiry  Board  that  named  is  not  a  reasoning  being,  and  time  is  wasted 
are  planned  between  now  and  the  opening  of  the  in  discussing  the  Canadian  situation  with  him.  The 
Houses  at  Ottawa,  to  give  reasons  for  its  existence  and  advocate  of  lower  tariff  is  one  who  accepts  the  neees- 
for  the  continuance  of  protection  by  import  tariff.  sity  for  protection,  but  thinks  the  tariff  is  open  to  mod- 
Canada  is  not  singular  in  its  possession  of  convinced  if  ication.  It  is  the  last  named  that  the  steel  compa- 
adherents  of  the  free  trade  heresy,  nor  in  the  belief  ^"^8  will  have  chiefly  to  combat,  and  we  would  review 
among  certain  non-industrial  groups  that  a  fiscal  po  «ome  of  the  reasons  that  suggest  the  tariff  in  connec- 
licy  devised  to  suit  the  temporary  requirements  of  a  ^^^^  with  the  steel  industry  should  not  be  lowered 
small  and  geographically  central  island,  is  suitable  for  at  this  time.  We  believe  the  abolition  of  the  protect- 
any  conditions  under  which  the  descendants  of  emi-  ive  duties  will  not  be  seriously  urged  by  any  seriously- 
grants  from  that  Island  may  reside.  mmded  person. 

A  determined  attack  on  protective  tariff  in  aid  of  Adverse  Exchang-e  and  Import  Tariffs  Have  Not 

the  steel  industry  in  Australia  is  now  in  progress.  The  Checked  Imports  of  Iron  &  Steel, 

conditions,    geographical,    economic    and    social,    of  tariff  as  a  deterrent  of  importations  has  been 

Great  Britain,  Canada  and  Australia,  could  scarcely  be  1    ^or  some  time  relegated  to  a  second  place  by  the 

more  dissimilar,  yet  there  are  those  who  believe,  and  discount  on  the  Canadian  dollar.    The  operation  of 

would  force  others  to  believe,  that  free  trade  is  a  economic  law  has  —  without  the  intervention  of  legis- 

soyereign  and  inherently  righteous  policy  applicable  i^tion  -  placed  our  dollar  at  a  discount,  a  process 

to  all  three  countries.  that  wil],  by  restriction  of  imports,  gradually  restore 

There  is  no  part  of  the  British  Empire,  however,  dollar  to  exchange  parity.   A  reduction  of  import 

that  is  so  uusuited  for  application  of  free  trade  prin-  duties  under  these  circumstances  would  be  an  entirelv 

ciples  as  Canada,  in  its  present  stage  of  development,  gratuitous  and  foolish  proceeding,  and  would  indicate 

Canada  is  a  continental  area,  only  partially  known,  ^^^^  Canada  was  neither  anxious  to  encourage  home 

and  containing  only  one-twelfth  of  its  ultimate  popu  industry,  or  to  support  her  foreign  exchange  rates 

lation.    It  lies  alongside  a  friendly  country  that    is  The  value  of  imports  of  iron  and  steel  into  Canada 

opulent,  powerful  and  enterprising'  beyond  all  pre-  have  averaged  during  successive  five  yearly  periods 

vious  historical  precedent,  with  exchanges  of  indus-  since  1898  to  1919  inclusive,  as  follows: 

trial  products  facilitated  also  beyond  all  prior  parall-  ,                          j^^  Millions  of  Dollars 

el  by  a  hitherto  unattained  perfection  in  transport-  igQQ  to  1900  17 

ation  facilities,  and  international  financial  combina-  1901  to  1905  37% 

tions.  1906  to  1910  ,   51 

No  advocate  of  free  trade  in  Canada  has  ever  ex      1911  to  1915   99 

plained  how  the  industrial  advantages  possessed  by  the     1916  to  1919   169 

United  States  on  the  American  Continent  can  be  off-  The  iron  and  steel  industry  in  Canada  may  be  said 

set  except  by  protection  of  home  industries  through  to  have  commenced  in  the  period  between  1901  to 

equalising  protective  import  duties.    It  has  not  been  1905.    Since  1901  the  value  of  imports  of  iron  and 

shown  that  the  principle  of  free  trade  was  applicablb  steel  has  risen  from  25  million  dollars  to  182  million 

to  Canada,  nor  have  any  of  the  political  parties  that  dollars  in  1919,  or  by  six  times. 

from  time  to  time  have  coquetted  with  the  idea,  ever  Prom  which  it  would  appear  that  if  a  cheek  on  im- 
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ports  of  iron  and  steel  goods  had  been  desired  it  has 
not  been  notably  successful,  nor  can  it  be  said  that  the 
import  tariff  imposed  by  Canada  has  been  of  a  cha- 
racter to  stifle  outside  competition. 

Production  of  Iron  &  Steel  in  Canada. 

PRODUCTION  of  iron  and  steel  in  Canada  is  best 
measured  by  the  annual  output  of  ingots  and 
steel  castings.  This,  apart  from  an  annual  production 
that  had  not  exceeded  30,000  tons,  commenced  with 
200,000  tons  from  the  Sydney  Plant  in  1902,  reach- 
ing a  pre-war  peak  in  1913  with  1,169,000  tons.  In 
1918,  under  the  spur  of  war,  steel  ingots  and  castings 
to  the  extent  of  1,873,000  tons  were  produced,  falling 
in  1919  to  1,030,000  tons.  It  may  be  said,  therefore, 
that  but  for  the  unusual  and  imperative  demand  occa- 
sioned by  the  war,  the  steel  output  of  Canada  has  re- 
mained stationary  for  about  eight  years,  or  from  1912. 

It  is  therefore  fair  to  say  that  the  import  duties 
have  not  been  too  heavy,  if  judgment  is  based  either 
on  the  volume  of  imports,  or  on  the  volume  of  domes- 
tic production.  They  have  not  been  remarkably  suc- 
cessful in  stimulating  the  basic  part  of  the  iron  and 
steel  trade  in  Canada. 

The  Greneral  Iron  &  Steel  Trade  in  Canada. 
The  statistics  gathered  by  the  Government  in  1917 
ascribe  to  iron  and  steel  products  the  following  extent 
and  importance,  namely  : 

Number  of  establishments   .  .  1,049 

Capital   .$307,407,980 

Employees  on  Wages   70,071 

Wages  paid   $  68,947,610 

Cost  of  Materials   $204,732,121 

Value  of  products   $400,385,086 

The  number  of  works  in  Canada  making  the  basic 
products  of  iron  and  steel,  (on  which  protection  by 
tariff  is  given)  does  not  exceed  nine,  if  blast-furnaces 
are  counted,  and  is  not  in  excess  of  say  one  hundred, 
if  electric  furnaces,  small  open-hearth  furnaces  and 
similar  equipment  is  considered.  It  is  apparent  from 
a  study  of  the  foregoing  figures  that  the  great  bulk 
of  the  iron  and  steel  industries  of  Canada  exist  by  fa- 
bricating and  making  into  manufactured  articles  the 
partially  finished  steel  and  iron  goods  that  are  im- 
ported into  this  country,  to  the  extent  of  almost  200 
million  dollars  worth  annually. 

It  is  most  evident  that  the  existing  tariff  has  not 
operated  to  restrict  the  growth  of  the  general  iron 
and  steel  trade  in  Canada. 

The  Influx  of  United  States  Iron  &  Steel  Trades  into 
Canada  in  Recent  Years. 

ONE  of  the  outstanding  features  of  trade  in  Can- 
ada during  the  past  few  years  has  been  the  large 
and  unremitting  increase  in  the  number  of  United 
States  concerns  engaged  in  the  metal  trades  that  have 
set  up  establishments  in  Canada.  The  lists  of  incorpo- 
rations and  the  trade  polices  contain  a  preponderance 
of  items  of  this    nature.    The  extension  of  United 
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States  concerns  into  Canadian  markets  is  rather  more 
notable  than  the  formation  of  new  enterprises  back- 
ed by  Canadian  men  and  money. 

The  cumulative  evidence  of  the  increase  of  imports 
of  iron  and  steel,  before  mentioned,  taken  together 
with  the  notable  increase  in  establishments  of  United 
State's  origin  within  our  borders,  indicates  that  while 
the  tariff  has  not  hindered  to  any  appreciable  extent 
the  imports  of  iron  and  steel  into  Canada  from  out- 
side, it  does  make  it  desirable,  from  the  viewpoint  of 
United  States  interests,  to  come  into  Canada  and  set 
uj)  establishments. 

This  we  take  it,  was  one  of  the  objects  of  those  who 
framed  the  tariff — so  far  as  iron  and  steel  is  concern- 
ed— and  it  has  been  attained. 

A  Washington  Opinion. 

ALL  of  the  foregoing  gives  point  to  the  opinion  of 
the  Washington  correspondent  of  "Iron  Age" 
who  may  be  taken  as  accurately  representing  the  view- 
point of  our  not  disinterested  friends  in  the  I'nited 
States. 

"Iron  Age"  in  the  issue  of  26th  August,  states  : 

"Plans  for  the  revision  of  the  Canadian  tariff  laws 
"  have  a  particular  interest  to  the  United  States 's  iron 
"  and  steel  industry.  No  other  section  of  the  Cana- 
"  dian  tariff  statutes  is  so  comprehensive  as  the  one 
"  which  covers  importation  of  iron  and  steel.  More 
"  than  one  hundred  individual  paragraphs  are  devoted 
"  to  this  industry.  The  law,  as  it  stands,  was  care- 
"  fully  written  to  protect  Canadian  industries.  It 
"  Canada  produced  the  article  in  question,  it  was 
"  pretty  sure  to  put  that  article  under  a  protective 
"  tariff.  If  Canada  did  not,  the  duty  was  low,  or  was 
"  removed  entirely." 

This  is  a  fair  statement  from  a  representative  quar- 
ter, and  accurately  portrays  the  viewpoint  of  the 
United  States  iron  and  steel  producer,  who,  while  not 
disinterested  in  the  matter,  yet  looks  to  Canada  for 
such  a  comparatively  small  portion  of  his  business, 
that  he  can  take  an  unbiased  critical  attitude  regard- 
ing the  tariff  policies  of  this  counti-y. 

The  existing  Canadian  tariff  was,  as  "Iron  Age" 
states,  very  carefully  prepared,  and  has  not,  as  we  have 
attempted  to  show,  worked  decidedly  to  the  advantage 
of  the  Canadian  producer,  nor  decidedly  to  the  dis- 
advantage of  the  United  States  importer.  Much  has 
happened,  however,  since  the  tariff  was  written,  and 
new  branches  of  the  metal  working  industries  have 
come  into  Canada,  such  as  factories  for  automobile 
manufactures  of  various  kinds,  the  manufacture  of 
alloy  steels  and  special  tool  steels,  the  manufacture  of 
ship-plates,  of  black  and  tin-plate,  steel  shipbuilding 
on  a  large  scale,  and  other  important  accretions  to 
the  industry.  The  tariff  requires  to  be  enlarged  so 
as  to  foster  these  new  industries,  and  it  is  very  desir- 
able that  clear  statements  shall  be  presented  to  the 
Tariff  En(iuiry  Board  at  its  .sessions. 
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The  interests  of  Canadian  iron  and  steel  producers 
are  diversified,  and  may  conceivably  clash,  because  of 
the  extent  of  our  country,  and  the  relative  nearness  of 
certain  portions  of  it  to  the  United  States,  as  opposed 
to  the  remoteness  of  certain  other  sections  from  any 
large  centres  of  population  or  industrial  activity. 

So  far  as  the  eastern  steel  companies  are  concern- 
ed, they  are  most  vitally  interested  in  the  preserva- 
tion, and  if  possible,  in  the  increase  of  the  duties  on 
import  coal.  In  the  present  state  of  the  coal  market 
the  existing  duty  on  coal  is  entirelj^  a  negligible  fac- 
tor, if  restriction  of  imports  and  encouragement  of 
home  production  is  desired.    When  coal  costs  $12  at  - 


the  pitmouth,  a  protective  duty  of  56  cents  is  neither 
here  nor  there. 

On  the  other  hand,  the  steel  trades  in  central  Cana- 
da desire  coal  as  cheaply  as  possible,  and  may  not 
favor  even  the  retention  of  present  duties. 

There  are  other  points  of  apparent  divergence  in  the 
interests  of  the  iron  and  steel  trades  taken  as  a  whole 
in  the  Dominion,  but  there  are  far  more  numerous 
points  of  common  interest,  and  much  need  for  com- 
mon action  in  arranging  that  the  position  of  the  in- 
dustry shall  be  presented  to  the  Tariff  Board  fairly 
and  accurately. 


Shipbuilding  in  Canada 


A consular  report  to  Washington  from  U.  S.  Consul 
Felix  Johnson,  at  Kingston,  upon  the  state  of 
Canadian  steel-shipbuilding  combines  some  truth  "with 
a  good  deal  of  misapprehension  of  observed  condi- 
tions. The  Washington  despatch  runs  to  the  effect 
that  Canadian  shipbuilders  are  "urging  a  direct  sub- 
sidy for  every  ton  of  shipping  built  in  the  Dominion 
as  a  means  of  saving  the  industry  from  ruin."  "Can- 
adian shipbuilding  practically  got  its  start  from  the 
encouragement  given  by  the  Government  during  the 
war",  Mr.  Johnson  is  stated  to  have  reported.  Much 
the  same  might  be  said  of  the  recent  progress  of  ship- 
building in  the  United  States. 

The  Washington  despatch  called  forth  a  rather  quick 
correction  from  Ottawa,  which  concluded  by  saying 
that  the  Canadian  yards  are  not  facing  ruin,  "nor  are 
they  at  present  "pressing  their  request  for  a  subsidy." 

We  believe  it  would  be  a  more  correct  presentation 
of  the  situation  to  state  that  the  war  proved  to  the 
Canadian  Government  that  it  had  pursued  a  wrong 
policy  in  withholding  subsidies  in  assistance  to  steel 
shipbuilding  before  the  war.  The  proper  time  for  the 
Canadian  Government  to  have  encouraged  steel  ship- 
building was  when  legislation  was  passed  confining 
coastwise  shipping  to  vessels  sailing  under  Canadian 
or  British  register.  This  legislation,  to  achieve  its 
main  object  should  have  included  definite  plans  to  com- 
mence shipbuilding  in  Canada,  but,  as  this  was  not 
done,  its  only  effect  was  to  increase  the  numbers  of 
vessels  under  British  register,  thereby  increasing  the 
number  under  British  control,  without  adding  to  the 
vessels  owning  Canadian  registry.  This  had  the  effect 
during  the  war  of  decreasing  the  number  of  vessels 
under  Canadian  control. 

The  successful  progress  of  steel  shipbuilding  in  Ca- 
nada, has  in  recent  years  been  somewhat  of  a  sur- 
prise even  to  the  Canadian  people  that  have  under- 
taken it,  but  the  industry  has  taken  such  a  hold  that 
whether  the  Government  assists  by  a  direct  subsidy  or 


not,  the  people  of  Canada  will  not  willingly  relinquish 
the  status  attained. 

We  venture  to  believe,  however,  that  the  industry 
will  be  carefully  followed  by  Canadian  governments, 
and  that  aid  will  be  extended  should  it  become  neces- 
sarj'-  in  the  future. 

In  viewing  this  matter,  as  in  so  many  other  mat- 
ters, it  is  necessary  to  divorce  the  viewpoint  from  con- 
sideration of  Canada's  present  status.  It  is  not  ne- 
cessary to  suppose  that  because  European  shipyards 
could  at  one  time  construct  vessels  at  so  low  a  cost  as 
to  render  competition  from  this  side  unavailing  that 
this  can  ever  be  done  again.  Wages,  costs,  availability 
of  materials,  availability  of  workers,  social  conditions, 
forms  of  government  and  many  other  matters  have 
undergone  and  promise  still  to  undergo  such  changes 
in  Europe  that  no  one  can  prophesy  what  the  future 
economic  position  is  to  be,  nor  how  our  position  on 
this  side  will  compare.  In  Canada  we  can  look  with 
certainty  to  growing  population,  increasing  wealth  and 
increasing  industrial  skill.  The  relative  value  of  cur 
reneies  has  not  yet  assessed  the  industrial  strength  of 
the  nations  as  it  will  do  sooner  or  later,  but  in  Canada 
we  have  those  factors  of  youth,  latent  resources,  un- 
occupied lands,  and  growing  population  unrestricted 
in  its  growth,  that  assure  financial  strength.  - 

All  that  Canadian  shipbuilders  will  ask  of  the  Go- 
vernment will  be  assistance  to  bridge  over  a  period 
of  trial  that  is  possibly  awaiting  shipbuilding,  in  com-^ 
mon  with  other  industries,-  but  it  is  not  correct  to 
assume  that  Canadian  shipyards  must  be  operating 
at  a  loss,  or  that  they  are  facing  ruin.  Some  epheme 
ral  concerns,  designedly  so,  will  pass  away,  but  there 
are  others  in  Canada  that  have  the  promise  of  per- 
manence, particularly  where,  in  lieu  of  attempting  to 
compete  with  European  yards,  Canadian  enterprises 
are  linked  up  with  long-established  shipbuilding  firms 
from  over  the  water.  And  over  all,  we  believe  the 
Canadian  Government  will  exert  a  fostering  influence, 
it  being  the  body  most  vitally  interested. 
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Bounties  on  Canadian  Iron  Ore 


T\iK  Ontario  Min'mg  Association  has  expressed  it- 
self as  favoring  the  bonusing  of  iron  ore  pro- 
duced from  Canadian  deposits,  having  more  particu- 
larly in  view  the  ores  of  low  iron-content  that  are 
found  in  the  Michipicoten  Ranges  and  the  Canadian 
extension  of  the  Lake  Superior  deposits. 

There  have  been  many  resolutions  passed  by  public 
bodies,  and  many  suggestions  made  to  the  Govern- 
ment of  Ontario  that  stimulus  should  be  given  to  the 
production  of  iron  ore  in  the  Province,  but,  hitherto, 
there  has  been  a  division  of  opinion  among  those  in- 
terested. Some  owners  of  iron-ore  areas  have  desired 
a  l)ounty  on  the  production  of  ore,  while  others,  who 
are  both  mine  operators  and  users  of  iron  ore,  have 
asked  for  a  bonus  on  pig  iron  made  from  Ontario  ores. 

The  opinion  expressed  by  the  Ontario  Mining  As- 
sociation is  therefore  important,  because  this  Associa- 
tion is  in  a  position  to  speak  definitely  and  with  some 
authority  for  the  mining  industry  and  the  allied  steel 
industry  of  Ontario. 

At  the  meeting  of  the  Canadian  Mining  Institute, 
last  March,  the  Ontario  Minister  of  Mines  expressed 
himself  as  definitely  opposed  to  bonusing  of  iron-ore 
production  in  Ontario,  but  in  doing  so  admitted  that 
he  did  not  know  much  aboiit  the  subject,  and  was  open 
to  receive  information.  It  was  probably  in  view  of 
this  attitude  of  the  Provincial  Government,  that  the 
Ontario  Mining  Association  appointed  a  competent 
committee  to  present  the  case  for  bonusing  to  the  Go- 
vernment, and  to  offer  the  assistance  of  the  expert 
knowledge  of  the  Association  in  the  formulation  of  the 
Government  policy. 

There  is  this  to  bo  said  for  iron-ore  mining  in  Onta 
rio  (and  it  is  equally  true  for  all  other  Canadian  pro- 
vinces) that  low-grade  ores  were  never  so  valuable, 
and  their  utilisation  was  never  so  well  understood  as 
is  the  case  today. 

"Iron  and  Steel  of  Canada"  has  with  some  persis- 
tence drawn  attention  to  the  changing  comparative 
value  of  iron  ores,  and  the  different  regard  in  which 
lower  gi:ade  ores  are  now  held,  because  of  the  lessen- 
ing availibility  of  Bessemer  ores ;  and,  whether  or  not 
the  time  is  opportune  for  the  more  extensive  use  of  be- 
neficiated  ores  in  Ontario  or  not,  it  is  certain  that  we 
are  measurably  nearer  that  time,  and  at  least  so  near  as 
to  justify-  the  Government  of  Ontario  in  adopting  a 
policy  designed  to  assist  iron-ore  mining,  such  as  has 
been  adopted  by  British  Columbia,  and,  in  less  gen- 
erous measure,  by  Nova  Scotia. 

It  is  also  desirable  that  the  bencficiation  of  iron- 
ores  by  grinding,  washing,  roasting  and  magnetic  con- 
centration now  being  tried  on  a  commercial  scale  in 
the  Lake  Superior  District,  and  particularly  at  Duluth, 
should  be  followed  closely  by  the  technical  officers  of 
the  Ontario  Bureau  of  Mines,  and  that  some  considera- 
tion should  be  given  to  the  initiation  of  experiments 


of  >jmilai'  cliaractcr,  on  a  smaller  scale,  on  Canadian 
ores  from  the  Lake  Superior  region. 

It  should  not  be  forgotten  that  one  of  the  most  tech- 
nically interesting,  and  also  one  of  the  commercially 
hopeful  attempts  to  utilise  Ontario  ores  by  beneficia- 
tion  preliminary  to  charging  to  the  blast-furnace  is 
being  carried  on  by  the  Algoma  Steel  Corporation  in 
mining  and  treating  the  siderite  mined  in  the  Magpie 
Mine  in  the  Michipicoten  District.  But  for  this  enter- 
prise the  mining  of  domestic  iron  ores  in  Canada  would 
have  disappeared  from  the  records,  and  even  the  miser- 
able five  per  cent  of  Canadian  ore  that  is  our  present 
domestic  contribution  to  blast  furnace  chargings  in 
Canada,  would  not  stand  to  the  country's  credit.  The 
Algoma  Steel  Corporation  deserves  well  of  Ontario, 
and  the  unique  character  of  its  industrial  contribution 
is  not  so  well  recognised  as  it  should  be. 

This  paper  would  express  the  opinion  that  a  bounty 
on  pig-iron  smelted  in  Canadian  furnaces  from  Ontario 
ores  would  be  the  most  effective  means  of  stimulating 
the  mining  of  iron  ore  in  Ontario.  Such  a  bounty  would 
involve  no  disbursal  of  government  aid  until  a  stage 
in  the  utilisation  of  ore  that  would  have  repaid  the 
Province  by  the  impetus  given  to  industry,  and  the 
risks  involved  in  qualifying  for  such  a  bonus  would 
devolve  altogether  on  those  who  attempted  it.  If  it 
is  objected  that  a  bonus  would  unduly  favor  the  one 
existing  industry,  we  would  suggest  that  it  long  ago 
qualified  for  government  encouragement,  and  it  is  a 
poor  reason  to  advance  for  refusing  general  encoura- 
gement to  a  necessary  development  of  provincial  trade 
that  one  courageous  enterprise  might  be  benefited, 
although  we  have  heard  this  reason  advanced. 

Attention  requires  to  be  drawn  in  Canada  to  the  dis 
tinetion  between  two  classes  of  industry,  which  may 
again  be  sub-divided  into  industries  of  primary  and 
secondary  national  importance.  There  is  first  that 
class  of  industry  that  only  requires  moderate  tariff 
protection  to  ensure  its  success.  There  is  a  second 
class  that  not  only  needs  tariff  protection,  but  a  state 
subsidy,  and,  generally  speaking  these  forms  of  assis- 
tance are  not  wisely  extended  unless  the  industry  can 
be  classed  as  of  primary  national  importance. 

The  production  of  iron  and  steel,  and  of  coal,  are 
two  basic  industries  that  in  Canada  require  not  only 
tariff  protection,  but  further  assistance,  because  it  has 
not  been  accounted  wise  for  any  nation  to  voluntarily 
depend  on  outside  sources  for  these  essential  materials: 
and,  on  a  strict  basis  of  cost  of  production  and  excel- 
lence of  product,  the  United  States  can  easily  dispose 
of  any  competition  from  Canadian  sources  in  the 
Canadian  market. 

The  bonusing  of  pig-iron  made  from  Canadian  ores 
should  therefore  be  regarded  not  as  a  pure  business 
matter,  but  as  the  price  necessary  to  secure  one  inde- 
pendence in  the  matter  of  iron  and  steel  supply— o'r  at 
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least  to  minimise  our  pi'esent  condition  of  dangerous 
dependence  on  an  outside  source. 

Fuel  supply  is  a  matter  of  rather  more  importance 
today  in  metallurgical  industries  than  ore  supply,  and 
the  problem  is  more  acute  in  Ontario  than  in  any  other 
province.  In  this  regard  it  is  interesting  to  note  that 
the  Ontario  Mining  Association  suggests  the  feasibility 
of  using  Alberta  coal.  There  is  only  one  thing  against 
Alberta  coal,  and  that  is  the  distance  it  must  be  trans- 
ported to  be  used  in  Ontario.  This  also,  we  suggest, 
is  a  question  that  will  have  to  be  decided  as  affecting 
national  security,  and  not  altogether  on  a  basis  of 
commercial  comparison  between  delivered  costs  of 
United  States  coal,  and  Alberta  or  Nova  Scotia  coal, 
at  Ontario  points. 

As  a  matter  of  practical  international  policies  it  is 
probable  that  the  steel  industry  in  Ontario  will  con- 
tinue to  thrive  by  employing  United  States  coal  and 
ore,  and  such  modicum  of  domestic  ores  as  may  he 
feasible,  but,  under  such  conditions  it  cannot  be  said 
that  the  steel  industry  is  self-contained  or  that  it 
would  be  in  a  position  to  operate  in  the  event  of  the 
•sources  of  supply  in  the  United  States  being  cut  off. 
This  possibility  constitutes  the  most  compelling  argu- 
ment for  the  encouragement  of  iron-ore  production  in 
Ontario. 


MANUFACTURING  IN  WESTERN  CANADA. 

Elsewhere  in  this  issue  is  an  excerpt  from  the  month 
ly  Bulletin  of  the  C.  P.  R.  which  deals  interestingly 
with  the  expansion  of  manufacturing  in  the  West.  A 
single  statement  is  sufficiently  remarkable  to  attrad 
wide  attention,  namely  that  since  1900  the  value  of 
the  produce  of  western  manufacturies  has  increased 
from  34  million  dollars  to  over  400  million  dollars,  or 
by  twelve  times.  Astonishing  as  this  rapid  growth 
may  seem,  it  may  be  very  confidently  predicted  that 
it  is  but  small  compared  to  that  which  the  near  futurf 
holds  for  the  West. 

The  value  of  the  manufactured  articles  of  Canada  to 
that  of  the  value  of  field  crops'  was  in  1919,  about 
as  three  is  to  one.  Up  to  the  present  time  the  ratio 
between  agriculture  and  manufactures  has  in  the  West 
been  disproportionately  in  favor  of  agriculture,  and 
has  not  conformed  to  the  general  average  of  the 
country.  This  has  in  large  measure  accounted  for  the 
traditional  attitude  of  the  west  towards  protective 
tariffs  in  aid  of  domestic  industries.  We  venture  to 
predict  that  the  time  is  coming  when  the  ratio  of  man- 
ufactures to  agricultural  production  will  be  more 
pronounced  in  favor  of  manufactures  in  the  West 
than  in  the  case  of  the  general  Canadian  average,  for 
tlie  reason  that  the  West  possesses  the  essentials  for 
"'  uiufacturinc!'  on  a  sf^file  that  the  East  does  not — and 
in  particular  it  possesses  an  abundant  supply  of  that 
indispensable  and  destiny-disposing  material  Avhich  is 
the  basis  of  all  manufactures — coal. 


The  possibility  of  the  presence  of  oil  in  the  Canadian 
West  is  one  that  properly  excites  much  interest,  and 
some  justifiable  hopes,  but  we  would  point  out  that 
in  its  coalfields  the  West  has  a  more  permanent  sup- 
ply of  motor-spirit  than  can  ever  be  looked  for  from 
the  unknown  sources  that  produce  petroleum. 


MANUFACTURING  IN  WESTERN  CANADA. 

The  western  provinces  of  Canada  are  generally  con- 
sidered as  forming  a  purely  agricultural  area,  and 
in  the  occurrences  of  new  land  settlement,  increased 
cultivation  and  bumper  yields,  the  progress  of  this 
region  in  industry  and  manufacture  is  often  lost  sight 
of.  Nevertheless,  the  west  is  making  phenomenal 
strides  in  manufacture  and  each  week  sees  recorded 
the  establishment  of  new  industral  concerns  n  the  pro- 
gressive towns  of  the  western  provinces. 

Remarkable  Extension. 

An  indication  of  the  progress  which  the  west  holds 
in  common  with  the  rest  of  the  Dominion  is  the  re- 
markable enlistment  of  tlie  last  decade  in  the  ranks 
of  the  Canadian  Manufacturers'  Association.  The  Dom- 
inion membership,  which  in  1910  numbered  2,600  now 
totals  more  than  4,100.  In  1919  there  were  in  the 
])rovince  of  Manitoba  102  members ;  there  are  now 
343.  Alberta  and  Saskatchewan  a  decade  ago  had  but 
16  members  between  them;  they  now  have  173.  British 
Columbia's  membership,  n  the  ten  years,  has  grown 
from  113  to  162.  Whilst  in  the  decade,  the  Dominion 
increase  was  1,500  or  approximately  58  per  cent.,  the 
four  western  provinces  combined  have,  in  the  same 
period,  increased  their  membership  by  447  or  190  per 
cent . 

The  rapid  development  that  has  taken  place  in 
Western  Canada  during  the  past  two  decades  is  well 
illustrated  by  the  records  of  progress  made  n  the  vari- 
ous manufacturing  industries,  the  value  of  whose  pro- 
ducts in  1900  was  but  $34,330,000,  whereas  in  1917  it 
was  $405,557,000.  The  following  is  a  comparative 
statement  of  capital  invested,  wages  paid,  and  the  value 
of  products  covering  a  perod  of  17  years. 

Capital  Invested  in  Industries. 

1900  1910  1917 

$  $  $ 

Alberta  ....  Not  given  29,518,346  63,215,444 
SaskatcheAvan   .      1,689,870       7,019,951  33,114,630 

Manitoba   7,539,691     47,941,540  101,145,033 

British  Columbia    22,901,892    123,027,521  221,436,100 


$32,131,453  $207,507,358  0418,911,207 
Wages  Paid. 

$  $  $ 

Alberta.  ....        465,763  4,365,661  10,387,379 

Saskatchewan   .  No  figures  1,936,284  7,007.073 

Manitoba  ....      2,419,549  10,912,866  19,599,051 

Brtish  Columbia     5,456,538  17,204,670  38,269,366 


$ 

Alberta  .   .   .  .   

Saskatchewan  .  .  1,964,987 
Manitoba  ....  12,927,439 
British  Columbia  19,447,778 


$8,341,850  $34,455,481  $75,262,869 
Value  of  Production. 

$  $  ' 

18,788,826  71,669,423 

6,332,132  40,657,740 

.53,673,609  112,804.881 

65,204,236  171,425,616 


$34,340,204  $143,998,803  $406,557,660 
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BOOK  REVIEW. 

THE  IRON  ORES  OF  LAKE  SUPERIOR.  Crowell 
and  Murray,  Chemists  and  Metallurgists,  Cleve- 
land, Ohio.    Published    by    the    Penton  Press, 
Cleveland,  1920,  6  by  9  inches.  Buckram  Boards. 
This  standard  reference  work  on  the  Lake  Super- 
ior Iron  Ores  and  all  that  appertains  thereto  is  issued 
in  a  fourth  revised  addition.    New  chapters  have  been 
introduced,  presenting  the  average  analyses  of  all  the 
iron  ores  of  the  Lake  Superior  district  since  1902.  The 
statistical  part  of  the  volume  has  been  added  to  in 
order  to  bring  all  figures  up  to  date  of  1920  from 
the  last  edition  of  1917. 

An  interesting  chapter  is  that  which  describes  the 
method  pursued  at  the  loading  docks  to  ensure  a  uni- 
form analysis  of  the  ore  contents  of  a  given  pocket. 
By  the  addition  of  one  or  more  cars  of  ore  of  known 
content,  known  as  the  adjusting  or  balancing  cars,  to 
a  partially  filled  pocket  of  ore,  the  average  grade  of 
which  is  also  known,  the  average  grade  of  the  ore  in 
each  of  the  selected  pockets  is  brought  up  to  precisely 
the  analysis  specified. 

A  concisely  summarised  account  of  the  progress  of 
beneficiating  the  Superior  iron  ores  is  given  in  Chap- 
ter Six. 

The  following  account  of  the  Canadian  extension 
of  the  Lake  Superior  deposits  is  accurate,  and  we 
could  wish  it  were  more  promising.  The  possibilities 
of  beneficiation,  however,  allow  a  more  cheerful  view 
to  be  taken  of  the  future  of  iron-ore  mining  in  the 
Lake  Superior  ranges  in  Canada  than  has  hitherto  beeu 
possible . 

With  regard  to  the  Canadian  deposits,  the  volume 
states : 

"On  the  Canadian  shore  of  Lake  Superior,  and  m  the 
adjacent  territory,  there  are  large  areas  of  iron-bearing 
formation  similar  to  those  found  on  the  American  side, 
but  as  yet  most  of  the  exploration  in  these  areas  has 
been  disappointing.  The  oldest  productive  range  in 
Canada,  and  the  largest  shipper,  is  the  Michipicoten 
Range,  which  is  lies  on  the  north-eastern  shore  of  La- 
ke Superior  northeast  from  Michipicoten  Island.  This 
range  was  first  opened  up  in  1897,  as  a  gold  mining  dis- 
trict, but  soon  became  far  more  valuable  as  an  iron  ran- 
ge. The  Helen  Mine  has  been  a  shipper  from  this  range 
since  1900.  The  only  other  producing  mine  on  the 
range,  the  Magpie  Mine,  made  its  first  shipment  in 
1913.  The  Moose  Mountain  District  is  located 
about  30  miles  north  of  Sudbury,  Ontario.  It  was 
first  opened  up  in  1902.  The  only  mine  at  present 
on  this  range  is  the  Moose  Mountain  Mine,  which  began 
shipping  in  1908." 


A  STUDY  IN  CANADIAN  IMMIGRATION.  By  W. 
G.  Smith.  The  Ryerson  Press,  Publishers,  To- 
ronto. Linen  Boards.  5  by  8  inches.  406  pages. 
Price,  .$3.00. 

The  preface  of  this  book  annoimces  that  it  has  many 
defects,  but  a  perusal  of  the  work  reveals  that  its  de- 
fects are  not  those  of  its  author,  but  reside  in  the  in- 
complete character  of  our  vital  statistics,  and  the 
difficulty  of  interpreting  figures  that  are  incomplete, 
and  of  too  short  a  duration  to  enable  critical  elucida- 
tion and  analysis.  Not  that  the  mass  of  statistical 
information  in  this  work  is  meagre,  for  it  contains 
sixty-one  tables  that  must  have  cost  the  author  tre- 
mendous labor  to  compile. 

As  an  example,  may  be  mentioned  the  attempt  to 


trace  the  percentage  of  infirm  and  defective  persons 
in  Canada  among  the  various  contributory  sources  of 
•our  population.  Statistics  of  this  kind  are  useless 
unless  they  contain  data  as  to  the  ages  of  the  persons 
considered,  and  the  large  per  centage  of  infirm  per- 
sons shown  by  the  statistics  to  be  of  native  Canadian 
origin  is  doubtless  due  to  the  number  of  elderly  per- 
sons included,  whereas  the  immigrant  population,  at 
any  given  time,  naturally  contains  persons  that  are, 
in  the  phrase  of  the  insurance  actuary  of  "effective 
age,"  and  are,  by  natural  selection,  neither  very 
young,  nor  very  old. 

The  author  i,s  an  optimist  on  the  ability  of  Canada 
as  a  "melting-pot'"  of  nationalities,  hut  he  points  out 
with  clearness  the  dangers  of  indifference  towards 
the  strangers  in  our  midst,  and  the  undesirability  of 
allowing  foci  of  extra-national  culture  to  multiply  in 
our  midst.  He  says,  with  fine  fervor,  and  much  truth, 
"What  is  needed  is  a  new  crusade  of  young  Canadians 
"in  whom  the  fires  of  patriotism  burn,  who  will  man 
"the  outposts  of  (j'anadian  nationality."  He  point.s 
out  the  hardships  suffered  by  the  immigrant,  who  he 
describes  as  the  "lineal  descendant  of  the  forgotten 
pioneer,  and  like  the  pioneer  achieves  competence  and 
prosperity."  The  problem  of  the  immigrant  is  the 
])roblem  of  the  Canadian  people,  who  through  their 
Government  have  advertised  abroad  and  solicited  the 
emigrant  at  home.  The  author  points  out  how  many 
millions  of  money  have  been  spent  in  .solicitation  of 
emigrants,  and  how  little  in  comparison  has  beeu 
spent  to  retain  and  incorporate  the  immigrant  into 
our  national  fabric  when  arrived. 

We  have  always  considered  that  the  work  of  the 
"Reading  Camp  Asisociation,"  now  known  as  the 
Frontier  College,  one  much  needed  in  Canada,  and 
those  who  have  read  "A  Handbook  for  New  Cana- 
dians," by  Mr.  Alfred  Fitzpatrick,  will  find  in  it  the 
answer  to  many  of  the  questions  raised  by  Mr.  Smith's 
book.  As  Mr.  Fitzpatrick  pointed  out,  and  as  Mr. 
Smith  intimates  also,  the  newly  arrived  immigrant 
in  Canada  is  the  prey  of  his  environment  and  too 
often  of  his  own  countrymen,  who  because  of  their 
knowledge  of  the  immigrant's  language  are  too  eom- 
plaisantly  allowed  to  control  their  compatriot's  hous- 
ing, supplies  and  general  destiny  in  Canada.  Tutelage 
in  Canadian  institutions,  in  the  English  language,  and 
in  citizenship  is  required  to  assimilate  the  immigrant, 
and  Mr.  Smith  says  truly:  "A  thousand  new  teachers 
in  as  many  teacherages  would  mean  the  beginning  of 
a  new  day." 

"In  time  of  war  a  half  million  of  our  best  were  en- 
listed in  a  gigantic  struggle  of  destruction.  In  times 
of  peace  can  there  not  be  a  brigade  or  two  of  equally 
ardent  spirits  who  will  engage  in  the  work  of  con- 
struction?" The  Frontier  College  would  seem  an 
organization  ready  to  hand  for  a  work  that  recent 
events  have  revealed  as  desperately  necessary. 

Mr.  Smith  advocates  restriction  of  immigration  in 
lean  times,  and  stricter  supervision  of  incomers  in 
good  times.  He  asks  for  inspection  of  emigrants  at 
the  point  of  departure,  and  suggests  the  throwing  of 
greater  selective  responsibility  upon  the  steamship  and 
other  agencies  that  earn  dividends  by  bringing  emi- 
grants to  Canada.  He  pleads  for  a  large  and  ade- 
quately equipped  institutions  like  Ellis  Island  at 
several  points  of  main  entrance  into  Canada,  and  asks 
that  regulation  of  immigration  shall  be  planned  with 
a  view  to  the  tremendous  scale  on  which  it  may  be 
expected  in  years  yet  to  come.    Due  credit  is  given 


September,  1920 


IRON    AND    STEEL    OF  CANADA 


235 


to  improvements  in  the  Immigration  Law,  but  it  is 
suggested  that  immigration  may  be  expected  to  be 
larger  in  coming  years. 

Mr.  Smith  has  ^presented  a  lot  of  problems  that  he 
has  not  attempted  to  answer,  but  his  book  contains 
many  statistics  in  understandable  and  convenient 
form  which  may  lead  enquirers  to  a  better  grasp,  if 
not  a  solution,  of  the  individual  problem  they  them- 
selves are  faced  with  in  connection  with  immigration. 

We  commend  the  work  to  officials  of  Canadian  cor- 
porations who  desire  the  foreign  workman,  to  em- 
ployment and  welfare  officers. 

After  perusal  of  the  volume  we  would  summarize 
the  desirable  conditix>ns  in  connection  with  immigra- 
tion to  include  the  following.  Careful  selection  of  the 
country  in  which  emigrants  are  to  be  solicited.  Some 
countries — Finland  for  example — seem  to  yield  un- 
desirable elements  in  large  proportion.  Agreement 
with  the  government  of  the  emigrant's  country  on  the 
lines  laid  down  by  the  Italian  government  and  de- 
signed to  protect  against  exploitation  of  the  emi- 
grant by  his  own  compatriots  both  during  his  journey 
to  Canada,  and  after  his  arrival  there.  Examination 
of  intending  emigrants  at  or  previous  to  embarkation' 
for  Canada.  Enlarged  and  centralized  examination 
and  detention  facilities  at  the  point  ■of  debarkation  in 
Canada.  Continued  interest  in  the  immigrant  in  his 
sojourn  in  Canada,  and  a  deliberate  and  widespread 
campaign  for  his  Canadianization,  including  discour- 
agement of  all  forms  of  national  segregation  and  the 
formation  of  communities  in  Canada  detached  from 
Canadian  influences.  Unless  we  Canadianize  our  im- 
migrants then  we  risk  the  un-Canadianizing  of  Canada. 


THE  MINES  HANDBOOK.  The  Mines  Handbook 
and  Copper  Handbook  for  1920,  Vol.  XIV,  6  by 
81/2  by  21/2  inches.  1992  pages.  Cloth  Boards. 
Price  $15.00.  Published  and  compiled  by  Walter 
Harvey  Weed,  New  York  City. 

The  latest  edition  of  this  standard  compilation 
covers  the  mining  industry  of  the  world  for  1918, 
1919  and  the  first  quarter  of  1920.  It  is  announced 
that  the  Handbook  will  hereafter  be  publi-shed  an- 
nually, delay  in  issuing  the  1920  volume  having  been 
caused  by  labor  troubles  and  paper  shortage. 

The  Handbook  contains  statistical  information  re- 
garding the  production,  consumption  and  United 
States  exports  and  imports  in  all  commercial  metals. 
The  scope  of  the  work  is  comprehensive,  covering  as 
it  does  the  metal  mining  industry  of  the  world,  and 
the  information,  so  far  as  we  are  in  a  position  to 
check  it  from  the  references  to  Canadian  and  New- 
foiindland  raining  operations,  is  complete  and  accurate. 

This  Handbook  is  a  necessity  in  the  library  of  con- 
sulting mining  engineers,  metal  brokers,  dealers  in 
mining  equipment  and  supplies,  and  all  who  are  in- 
terested in  mining,  more  particularly  in  America. 


STEEL  COMPANY  OF  CANADA  TO  BUILD  A 
WIRE-FENCE  PLANT. 

It  is  understood  the  Steel  Company  of  Canada  pur- 
pose to  erect  a  plant  for  the  manufacture  of  wire 
fencing  at  Hamilton.  Approximately  $250,000  is  es- 
timated as  the  cost  of  the  necessary  initial  expenditure. 


ONTARIO  MINING  ASSOCIATION  FAVORS 
BOUNTY  ON  IRON-ORE  MINING 
IN  CANADA. 

A  semi-official  statement  which  has  appeared  in  the 
newspapers  announces  that  an  active  effort  is  about 
to  be  made  by  the  Ontario  Mining  Association  to  se- 
cure the  payment  of  a  bounty  on  iron  ore  produced  in 
Canada  by  the  Dominion  and  Provincial  Governments. 
With  this  object  in  view  a  committee,  consisting  of 
Col.  J.  W.  Leonard,  of  St.  Catharines,  A.  J.  Young  of 
Toronto  and  George  Cowie,  of  the  Algoma  Steel  Cor- 
poration, Sault  Ste.  Marie,  has  been  appointed  to  in- 
vestigate the  question  fully  and  to  co-operate  with  any 
other  committees  that  may  be  appointed  with  the  same 
object  in  view.  While  it  is  too  soon  as  yet  for  the 
committee  mentioned  to  have  decided  upon  any  line  of 
policy,  it  is  understood  that  the  bounty  being  asked 
by  the  iron  ore  producers  is  75  cents  per  long  ton  of 
2,240  pounds  mined  and  beneficiated  in  Canada  in  the 
next  fifteen  years.  It  may  be  that  the  Ontario  Mining 
Association  — ■  though  this  is  not  by  any  means  cer- 
tain —  will  concur  in  the  stand  taken  by  the  iron  pro- 
ducers, but  this  is  for  the  future  to  determine.  At  the 
moment  all  that  the  Association  has  done  is  to  make 
a  declaration  in  favor  of  the  principle  of  a  bounty, 
leaving  the  details  to  be  worked  out  before  the  next 
meetings  of  the  Federal  Parliament  and  the  Provincial 
Legislatures.  It  has  been  suggested  that  50  cents  a  ton 
should  be  secured  from  the  Dominion  Government  and 
the  additional  25  cents  from  the  Provincial  Legis- 
lature that  may  be  interested. 

The  amount  of  iron  ore  produced  in  Canada  in  1909 
amounted  to  268,043  short  tons  and  attained  its  high- 
est point  in  1915  when  398,112  tons  were  produced,  the 
total  declining  in  1918  to  206,820  tons.  The  amount  of 
iron  ore  furnaced  in  Canada  reached  a  total  of  231,- 
994  tons  in  1909  and  had  dropped  to  96,745  tons  in 
1918.  While  the  amount  of  iron  ore  produced  and 
treated  in  Canada  has  thus  shown  a  marked  diminu- 
tion in  the  last  decade,  the  amount  of  the  imports  has 
been  materially  increased;  the  total  imported  in  1909 
was  1,235,000  tons  against  2,145,592  tons  in  1918. 

The  total  consumption  of  iron  ore  in  Canada  was 
2,242,337  tons  in  1918  and  the  amount  imported  from 
the  United  States  and  Canada  as  has  been  seen,  was 
2,145,592  tons,  showing  that  all  but  96,745  tons,  or  only 
5  per  cent  of  the  total  treated,  was  brought  into  the 
country  from  outside  points.  That  95  per  cent  of  the 
iron  ore  treated  in  Canada  has  to  be  imported  has  a 
material  effect  upon  the  balance  of  trade — one  that  the 
Dominion  should  have  rectified  as  speedily  as  possible. 
It  is  felt  by  the  officials  of  the  Ontario  Mining  Associa- 
tion that  the  payment  of  a  bounty  on  iron  ore  produ- 
ced in  Canada  would  go  a  long  way  toward  remedy- 
ing this  abuse.  Especially  is  this  the  case  when  it  is 
known  that  no  country  has  become  a  great  producer 
of  iron  without  first  having  secured  Government  as- 
sistance. Only  one  iron  mine  so  far  developed  in  Can- 
ada has  produced  ore  in  very  considerable  quantities ; 
this  was  the  Helen  mine  in  the  Michipicoton  district, 
but  it  became  exhausted  a  couple  of  years  ago. 

Aside  from  the  products  of  the  farm  the  wealth  of  a 
country  is  mainly  derived  from  its  coal  and  iron  de- 
posits. Over  50  per  cent  of  all  the  tonnage  originating 
in  the  United  States  is  composed  of  iron  or  coal.  A  si- 
milar situation  might  well  be  developed  in  Canada. 
Were  that  the  case  it  readily  can  be  seen  how,  with  a 
judicious  encouragement  of  the  iron  industry,  what  is 
now  practically  a  barren  area  between  Sudbury  and 
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Port  Arthur  could  be  made  to  yield  an  enormous  rail- 
way tonnage.  P^lectric  smelting  has  been  made  a  suc- 
cess in  Norway  and  it  is  approximating  a  success  in 
Canada.  In  the  area  described  there  is  no  end  of 
water  power  for  the  operation  of  electric  plants  while 
fuel  is  very  difficult  to  secure.  There  are  consequently 
at  hand  all  the  elements  of  a  pros|)erous  industry;  all 
that  is  required  is  the  necessary  encouragement  to  ca- 
pitalists, as  in  other  countries,  to  risk  their  funds  in 
an  undertaking  that  is  almost  (Certain  to  lead  to  an 
adequate  reward. 

PUTTING  CANADIAN  IRON  ORE  ON  THE  MAP 

By  .1.  .1.  O'CONNOR. 

If  Canada  is  to  keep  })ace  with  her  competitors  for 
world  trade,  if  her  great  fleet  of  merchant  ships  are 
to  be  kept  emptoyed  in  carrying  our  own  products  to 
woild  markets,  if  she  is  to  pay  her  debts  out  of  her 
own  resources,  she  must  develop  her  enormous  de- 
[)()sits  of  iron  ore,  in  ordi'r  to  occupy  that  industrial 
independence  that  will  enable  her  to  compete  success- 
fully for  the  foreign  trade  that  is  so  vitally  necessary 
to  her  future. 

A  glance  at  the  past  shows  that  all  that  is  needed 
to  make  Canada  a  leader  in  mineral  pi'oduction.  is  well 
directed,  and  sustained  effort  on  the  part  of  Goveni- 
ment  and  peoj)le.  in  the  exjiloitation  of  her  vast  store 
of  mineral  wealth.  In  1886  Canada's  mineral  produc- 
tion amounted  to  $2.23  per  capita,  in  1917  it  had 
reached  $23.12  p-r  capita.  If  iron  ore  production  had 
made  the  same  advance  as  all  other  minerals,  if  im- 
ported iron  ore  had  been  disj)laced  by  domestic  ores, 
and  if  the  enormous  importations  of  iron  and  steel 
products — now  in  the  neighbourhood  of  $175,000,000 
annually — ^had  been  displaced  to  a  great  extent,  by  our 
own  manufactured  articles,  as  they  ver>'  well  might 
have  been,  our  mineral  production  would  .show  a 
vastly  increased  sum  per  capita. 

That  this  industrial  independence  may  l)e  broiight 
about,  is  but  reasonable  to  suppose,  in  the  light  of 
what  is  being  done  in  other  iron  fields,  by  our  neigh- 
bours in  Minnesota,  where  millions  of  tons  of  iron 
ore  are  Ijein"  boncficiated  annually,  and  millions  of 
dollars  are  being  expended  in  the  installation  of  plants 
for  the  mao'netic  separation  and  concentration  of  low 
grade  iron  o''es,  similar  to  our  own. 

The  province  of  Ontario  is  wholly  dependent  on 
United  States  ores,  with  the  exception  of  the  extreme- 
ly small  percentage  of  domestic  ores  now  being  charg- 
ed to  th(>  furnaces  of  this  province. 

The  Ontario  Gr:vernment  is  directly  interested  in 
the  industrial  deevelopment  of  its  own  estate.  The 
Federal  Government  is  equally  interested  in  the  up- 
bnildino-  of  an  iron  and  steel  industry  in  Canada, 
adequate  to  its  needs,  therefore,  they  should  co  operate 
in  d(Mnnnstrating  the  commercial  feasibilitv  of  I'on- 
verting  our  low  grade  ores  into  a  desirable  product 
for  furnace  use. 

The  Puieau  of  Mines,  Toronto,  and  the  Mine; 
I'rancli,  Ottawa,  should  make  a  joint,  and  thorougii 
investigation  of  what  the  Moabi  Iron  Co.  have  done 
in  their  experimental  plant,  at  Duluth,  and  what  they 
are  now  doing  at  liabbitt,  ]\Iinn.,  as  a  result  of  the 
experiments  carried  on  at  Duluth.  where  they  pro- 
duced t'lousands  of  t  )''s  of  ore  that  met  the  highest 
furnace  requirements. 

Skillings'  Mining  Ki  view,  an  outstu'  ding  authority 


on  Minnesota  iron  ore,  in  a  recent  issue,  says,  in 
part:  "The  work  of  pouring  concrete  for  the  founda- 
tions for  the  first  mill  unit  of  the  ore  treating  plant 
of  the  Mesabi  Iron  Company,  at  Babbitt,  Minn.,  will  be 
begun  early  next  week,  and  the  work  of  erecting  the 
steel  for  the  superstructure  will  be  begun  about  Aug- 
ust loth.  Four  hundred  men  are  employed  by  the 
cotripany  at  Babbitt,  and  the  immediate  vicinity,  in 
the  extensive  preparations  necessary  to  whip  this  new 
and  important  iron  mining  enterprise  into  .shape  for 
production.  The  company  will  enter  the  shipping  list 
with  its  jtroduct  at  the  opening  of  navigation  next 
spring.  This  initial  unit  has  an  estimated  capacity 
for  tj'eating  :!,000  tons  of  ore  per  day,  but  it  will  oc- 
casion no  surprise  if  the  ovei'-run  is  considerable.  The 
size  of  the  new  mill  will  be  total  length  1350  feet, 
and  width  130  feet.  The  plant  consists  of  five  sections 
laid  out  to  give  continuous  process.  But  to  return 
to  the  mill  that  is  being  erected  out  there  in  the  wild- 
erness of  the  Eastern  Mesabi.  The  Miniu-apolis  Steel 
Machinery  Co.  has  the  contract  for  the  steel.  AVhile 
people  are  vastly  interested  in  the  fact  that  the  Me- 
sabi Iron  Company  is  .spending  about  three  million 
dollars  on  the  Eastern  Mesabi,  the  real  basis  of  this 
interest  lies  in  the  fact,  that  the  expenditure  is  be- 
ing made  to  establish  on  a  bi'oad  commercial  basis,  an 
adA'anced  principle  in  magnetic  separation.  Magnetic 
separation  is  the  principle  on  which  this  co-stl.v  de- 
velopment is  being  frunded.  and  this  company  has 
l>roduced  separators  that  are  expected  to  do  their 
work  more  efficiently  than  any  heretofore  built.  The 
modus  operandi  is  as  follows:  Mine,  crush,  grind  to 
powder  and  separate  the  oi-e  from  the  rock,  and  form 
the  concentrate  into  clinker  by  the  sintering  process, 
for  blast  furnace  ui^e.  The  final  clinker  will  be  a  very 
high  grade  iron  ore.  free  from  inoisture,  free  from 
all  deleterious  elements,  such  as  sulphur  or  titanium, 
and  dust.  There  are  billions  of  tons  of  low  grade 
magnetic  ore,  or  taconite,  on  the  Eastern  Me.sabi.  The 
Mesabi  Iron  Company  alone  controls,  or  owns  out- 
right, many  hundreds  of  millions  of  tons  itself,  in  the 
20  square  miles  it  has  taken  over.  It  would  seem  that 
the  Mesabi  Iron  Company  had  fully  worked  out  its 
problems  in  metallurgy,  when  one  consideiN  the  suc- 
cess of  the  first  eai-go  of  the  product  of  the  low  grade 
magnetic  ores,  which  was  produced  in  the  experi- 
mental plant  at  Duluth.  As  far  as  can  be  seen,  all 
problems  of  the  future  were  met  in  the  production  of 
the  first  cargo.  Assuming  that  to  be  the  case,  tlx' 
company  seems  destined  to  become  one  of  the  chief 
factors  in  the  future  of  the  iron  ore  industry  of  Lake 
Superior.  It  has  brought  into  being  an  enormous 
mass  of  iron  bearing' material  that  gives  every  promise 
of  lengthening  for  a  very  great  many  yeai-s.  the  life 
of  the  iron,  mining  industry  of  Minnesota."' 

With  thLs  experience  before  us,  and  the  success  it 
lias  met  with,  it  would  seem  idle  to  not  take  advantage 
of  the  opportunity  of  investigating  this  great  (Miter- 
prise,  and  determining  its  adaptability  to  our  rwn 
ores.  Both  Governments  Iiave  the  neces~^ary  niaehinery 
at  hand,  for  making  such  an  investigation.  Added  to 
this,  is  the  highly  satisfactory  results  in  magnetic  .sep- 
aration, obtained  by  Prof.  Stausfield,  of  .Mc(iill  Fni- 
versity.  recently.  It  is  to  be  hoped  that  this  matter 
may  not  be  longer  deferred,  and  that  immediate  action 
may  be  taken.  The  Tarriff  Commission  would  do 
well  to  look  into  the  question  of  the  vast  tonnage  of 
iron  ore,  and  iron  and  .steel  products  imported  an- 
nually, and  its  effect  on  the  commerce  of  the  country. 
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COMPANY  NOTES 


CANADIAN  CAR  &  FOUNDRY  COMPANY. 

The  Canadian  Car  &  Foundry  Company  is  stated  to 
have  nearly  $40,000,000  in  unfilled  orders  on  its  books, 
requiring  a  large  amount  of  working  capital.  Because 
of  this  principally  the  Board  of  Directors  is  under- 
stood to  have  deferred  action  on  payment  of  the  22% 
per  cent,  of  preferred  stock  dividend  arrears.  This 
action  of  the  Board,  which  is  in  the  interests  of  en- 
larged future  profits,  is  not  understood  to  indicate 
any  change  in  the  intention  to  liquidate  the  preferred 
stock  arrears  at  an  early  date. 


BALDWIN'S  LIMITED,  TORONTO. 

During  August  the  Ashbridges  Plant,  Toronto,  was 
visited  by  Col.  Sir  Charles  Wright,  a  director  of  the 
British  parent  company,  and  during  the  war  Director 
of  iron  and  steel  production  in  Britain.  As  such  he 
was  familiar  with  the  work  of  the  British  Forgings 
Plant,  which  was  acquired  by  Baldwin's  Limited. 

Sir  Charles  stated  it  was  his  Company's  intention  to 
make  the  Toronto  enterprise  one  of  the  basic  industries 
in  Canada,  and  it  Avas  his  expectation  that  in  due 
course  the  plant  would  be  able  to  supply  the  entire 
Canadian  market  for  steel  sheet,  black  plate,  and 
black  plate  for  tinning.  The  Company  purpose  to 
erect  40  mills  at  an  outlay  of  about  three  million  dol- 
lars, but  owing  to  shortage  of  hydro-power  the  plant 
will  have  to  be  curtailed  to  suit.  This  has  reduced  the 
present  possible  extent  of  the  installation  to  eight 
mills.  When  the  Chippawa-Queenstown  development 
is  completed  and  the  full  requirement  of  20,000  horse- 
power is  available,  Sir  Charles  said  the  plant  Avould  be 
enlarged  to  the  size  originally  planned.  He  expressed 
himself  as  pleased  with  the  progress  of  the  work  of 
erection,  and  the  situation  of  the  works. 

Negotiations  between  the  town  of  Collingwood  and 
Baldwin  Canadian  -  Steel  Corporation  in  connection 
with  the  latter 's  purchase  of  the  Kennedy  steel  plant 
at  Collingwood  are  still  in  progress.  The  town  wishes 
to  prevent  removal  of  the  bar  mill  and  open  hearth 
furnaces  to  Toronto,  where  the  company  proposes  to 
use  them  in  connection  with  the  Ashbridges  Bay  plant. 
After  deciding  to  fit  up  the  British  Forgings  plant  for 
the  manufacture  of  tin  plate,  black  and  galvanized 
sheets,  it  wiks  found  difficult  to  get  deliveries  of 
equipment,  so  purchase  of  the  Kennedy  plant  was 
made.  The  town  claims  that  ,tax  arrears  amounting 
to  $65,000  are  due,  and  should  be  paid  by  the  company. 

There  are  at  present  ten  electric  furnaces  at  the 
Ashbridges  Plant,  but  these  are  insufficient,  and  it  is 
understood  two  50-ton  open-hearth  furnaces  are  to  be 
added,  and  also  the  two  35-ton  furnaces  which  are 
being  removed  from  Collingwood,  the  capacity  of 
which  will  be  enlarged. 

It  is  understood  the  Plant  will  be  ready  to  com- 
mence the  rolling  of  tin-plate  during  September.  Some 
800  to  900  workmen  will  be  required,  which  will  in- 
clude a  number  of  skilled  employees  from  the  Com- 
pany's works  in  Wales.  The  ultimate  extent  of  the 
works  may  require  the  employment  of  over  5,000 
workmen. 


EASTERN  CAR  COMPANY,  NEW  OLASGOW. 

This  yard,  a  subsidiary  of  the  Nova  Scotia  Steel  & 
Coal  Company,  is  actively  employed  on  railway  or- 
ders. For  some  Aveeks  work  Avas  hindered  by  inability 
to  obtain  delivery  of  the  steel  necssary.  but  it  is  un- 


derstood this  difficulty  has  been  overcome.  There 
is  reason  to  anticipate  much  general  work  for  this 
yard  in  connection  with  the  several  raihvays  of  the 
companies  associated  in  the  British  Empire  Steel  mer- 
ger, all  of  whom  Avill  require  much  additional  rolling- 
stock  for  raihvay  operations,  in  addition  to  mine  cars, 
skips,  and  underground  haulage  equipment  for  the  iron- 
ore  and  coal  mines,  and  the  limestone  quarries.  The 
railways  which  will  be  operated  by  the  merged  com- 
panies include  the  Sydney  &  Louisburg  Railway,  the 
Cumberland  Railway,  running  betAveen  Parrsboro'  and 
Springhill  Mines  and  the  C.  N.  R.  Junction,  and  the 
extensive  colliery  branches  and  assembly  yards  of  the 
Dominion  Iron  &  Steel  Company,  Avhich  in  the  aggre- 
gate will  total  not  less  than  150  miles  of  track.  The 
Eastern  Car  Company  is  equipped  to  turn  out  a  va- 
^riety  of  railway  and  industrial  cars,  both  of  timber 
and  steel,  and  of  mixed  construction. 


The  Dominion  Government  vs.  Dominion  Iron  &  Steel 
Co.  in  the  Exchequer  Court.  Question  of  Remu- 
neration for  Rail  Rolling  ordered 
under  War  Measures  Act. 

A  suit  involving  several  million  dollars,  the  point 
at  issue  being  the  value  of  steel  rails  which  the  Domi- 
nion Government,  under  the  authority  of  the  War 
Measures  Act.  compelled  the  Dominion  Iron  and  Steel 
Company  to  roll  during  the  Avar  period  for  the  use 
of  Canadian  railways,  will  be  heard  by  the  Exchequer 
Court  at  a  sitting  which  opens  on  September  7.  The 
amount  involved  is  $8,727,617,  less  cash  already  ad- 
vanced to  the  extent  of  $5,500,000.  This  make  the 
actual  amount  in  dispute  upwards  of  three  and  one- 
quarter  millions,  with  interest. 

The  amount  of  rails  rolled  under  the  Government's 
order  Avas  something  in  excess  of  100,000  tons  for 
which  the  company  seeks  payment  at  the  rate  of  $75 
per  ton.  As  the  Government  considered  the  price 
too  high  provision  Avas  made  by  order-in-council  for 
a  reference  of  tbe  dispute  to  the  Exchequer  Court. 

The  rails  were  delivered  under  the  Government  or- 
der to  the  Grand  Trunk,  Canadian  Pacific  and  other 
roads,  These  raihvays  have  been  made  parties  to  the 
proceedings  before  the  Exchequer  Court,  the  purpose 
being  to  have  the  court  declare  that  the  railways  must 
pay  for  the  rails  received  the  amount  the^  court  finds 
to  be  fair  and  reasonable. 


Canadian  General  Electric  Report  Gain  in  Seven 
Months  Orders  of  1920  as  Eight  Million  Dollars 

The  president  of  Ithe  ^Canadian  General  Ekctric 
Company  recently  announced  a  gratifying  augmen- 
tation of  the  business  of  the  Company.  Mr.  Nichols 
said  his  Company  was  not  looking  for  ncAv  markets 
"for  the  reason  that  the  domestic  demand  at  present 
is  ample  to  keep  all  our  facilities  well  employed,  not- 
withstanding the  numerous  extensions  to  our  plant 
and  equipment,  Avhich  have  been  recently  completed, 
or  are  noAv  in  process  of  completion. 

As  a  matter  of  fact,  our  orders  received  for  the 
first  seven  months  of  this  year  exceed  in  value  those 
of  the  corresponding  seven  months  of  the  previous 
year  by  upAvards  of  eight  million  dollars,  and  I  can 
foresee  no  reason  why  the  demand  should  not  conti- 
nue, and  for  this  '-eason  the  company  have  adopted 
a  forward  policy  of  providing  for  very  largely  in- 
creased manufacturing  output. 


238 


IRON    AND    STEEL    OP  CANADA 


September,  1920 


It  should  be  remembered  that  Canada  is  a  country 
of  ^reat  water  powers,  many  of  which  are  beinj?  uti- 
lized to  only  a  small  extent,  so  that  the  detiiand  for 
electrical  apparatus  must  continue  in  volume  for  many 
years  to  come  irrespective  of  the  demand  in  the  near 
future  for  equipment  for  the  electrification  of  sec- 
tions of  our  trunk  line  railways." 


International  Nickel  Company  does  not  contemplate 
erection  Rolling  Mills  in  Ontario  owing  t'o 
Fuel  Difficulties 

Mr.  J.  L.  Agnew,  Vice  President  of  the  Interna- 
tional Nickel  Company,  has  denied  the  report  given 
currency  in  Toronto  that  a  i|>:^,000,()00  rolling  plant 
would  be  'established  by  the  Company  at  Sudbury, 
Copper  Cliff  or  Port  Colborno.  This  project  has  been 
mooted  for  some  time  owing  to  the  inconvenieiiee 
which  the  company  has  sustained  from  having  to  send 
the  metal  to  customs  mills  at  Bayonne,  N.  J.  to  undergo 
the  rolling  process,  but  it  is  considered  that  the  cons- 
truction of  such  a  plant  in  C'aruida,  especially  in  the 
Sudbury  district,  at  the  present  time  woidd  be  im- 
practicable. Mr.  Agnew  stated  that  if  such  a  rolling 
plant  were  built,  it  would  have  to  be  so  situated  that 
the  securing-  of  pure  oil,  free  from  sulphur,  at  first 
hand,  would  be  an  easy  matter.  No  conclusion  has 
been  reached  as  yet  as  to  the  location  of  a  mill  when  it 
is  decided  to  build  one,  but  it  is  stated  to  be  practi- 
cally certain  that  it  will  not  be  built  at  Sudbury  or 
Copper  Cliff. 


MONTREAL  AND  QUEBEC. 

The  National  Farming  Machinery  Co.,  Montmagny, 
Que.,  has  been  preparing  plans  to  manufacture  all 
lines  of  farming  implements  and  machinery  and  to  in- 
crease its  capacity  has  been  making  extensive  impro 
vements  and  additions  to  its  plant.  One  of  the  featu- 
res is  the  erection  of  a  commercial  rolling  mill  for  the 
production  of  various  grades  of  material  used  in  the 
manufacture  of  farm  machinery,  which  is  expected  to 
be  in  operation  by  next  year,  and  will  be  equipped 
with  20-in.,  12-in.  and  8-in.  mills.  The  company  is 
fabricating  all  the  structural  steel  for  the  new  build- 
ings and  also  constructing  the  units  that  will  be  used 
in  the  mill.  The  plant  will  be  operated  from  power  de- 
veloped several  miles  up  the  river  where  a  dam  and 
power  plant  will  be  erected.  Plans  have  also  been  pre- 
pared for  the  erection  of  a  stove  plate  foundry  and  a 
malleable  iron  foundry,  but  it  is  not  expected  that 
construction  on  these  plants  will  be  started  until  next 
year. 


Walter  S.  Walker  of  the  Vulcan  Motor  &  Engineer- 
ing Company,  a  well-known  English  automobile  com- 
pany, recently  visited  Montreal  and  stated  that  the 
Vulcan  Company,  of  which  he  is  General  Manager, 
contemplated  the  commencement  of  a  branch  of  the  en- 
terprise in  Canada.  He  is  making  a  tour  of  the  Domi- 
nion with  a  view  to  deciding  upon  location. 


The  Gurney  Foundry  Company,  Limited,  have  pur- 
chased as  a  going  concern  the  plant  and  equipment 
of  the  Canada  Stove  &  Foundry  Company  in  St.  Lau- 
rent. The  growing  business  of  the  Gurney  Company 
in  Toronto  has  for  some  time  taxed  the  capacity  of  the 
Toronto  Works  and  made  it  necessary  to  consider  ex- 
pansion. The  Montreal  plant  purchased  has  made  a 
specialty  of  enamelling  stoves,  and  other  enamel  pro- 
ducts, such  as  signs. 


ONTARIO. 

Hamilton  :  The  Doiriinion  Steel  Foundry  is  building 
an  addition  to  cost  .1>:iO,000. 

Universal  Products  Company,  Limited,  has  been  in 
corporated  by  Albert  Mearns,  (ierald  M.  Malone  and 
others,  all  of  Toronto,  with  capital  stock  of  $:i,000,00(J 
to  iiifiiiuracturc  niacliincry,  tools,  etc. 

Collingwood:  The  Imperial  Steel  &  Wire  Companv 
to  erect  ;i  plant  co.sting  $1.')0,000. 

Brantford:  The  Cockshutt  I'low  Company  is  extend- 
ing its  operations,  and  will  i iiiiiiediately  build  a  black- 
smith shop  to  cost  $45,000. 


TORONTO  INCORPORATIONS. 

The  Canadian  Edison  Appliance  Co.,  Ltd.,  has  beeti 
incorporated  with  a  capital  stock  of  $1,000,000  by  Wil- 
liam A.  J.  Case,  94  Leuty  Avenue;  James  H.  Taylor. 
801  Dominion  Hank  Building;  George  E.  Atwood  and 
others  to  manufacture  electric  specialties,  machinery, 
tools,  etc. 

The  Gem  Safety  Razor  Corporation,  Ltd.,  has  been 
incorporated  with  a  capital  stock  of  $50,000  bv  Arthur 
A.  Tritsch,  171  A.  Keele  Street;  William  H.  Wallbrid- 
ge,  19  Melinda  Street;  William  H.  J.  Tubb  and  others, 
to  manufacture  safety  razors,  cutlery,  etc. 

The  Page-Her.sey  Tubes,  Ltd.,  has  been  incorporated 
with  a  capital  stock  of  $4,;^00,000  by  Leo  W.  Goetz, 
Donald  P.  Guthries,  John  Sutherland  and  others,  all  of 
Guelph,  Out.,  to  manufacture  tubes,  machinery,  imple- 
ments, etc. 

The  Anglo-American  Motors,  Ltd.,  has  been  incor- 
porated with  a  capital  stock  of  $10,000,000  by  John  P. 
Ebbs,  Duncan  R.  Kennedy,  Edward  R.  Jackson  and 
others,  all  of  Ottawa,  Ont.,  to  manufacture  automo- 
biles, aeroplanes,  motors,  engines,  etc. 

The  Superheater  Co.,  Ltd.,  has  been  incorporated 
with  a  capital  stock  of  $1,000,000  by  Archibald  W.  Lang 
muir,  801  Dominion  Bank  Building;  George  M.  Iluycke, 
143  Bloor  Street  West ;  Merely  Smith  and  others  to 
manufacture  castings,  implements,  locomotives,  boil- 
ers, etc. 

R.  Howie,  Ltd.,  has  been  incorporated  with  a  capital 
stock  of  $50,000  by  Frederic  B.  Edmunds,  2922  Dundas 
Street  West;  Robert  Howie,  Alfred  S.  C.  Oakley  and 
others,  to  manufacture  trucks,  motors,  accessories,  etc. 

Finch  &  Anderson,  Ltd.,  has  been  incorporated  with 
a  capital  stock  of  $200,000  by  Frederick  G.  Finch,  60 
Wilson  Avenue;  Delbert  L.  Constable,  24  King  Street 
West;  Frank  G.  Anderson  and  others  to  manufacture 
automobiles,  motors,  engines,  etc. 

The  Cornfield  Wheel  Co.,  Ltd.,  has  been  incorporated 
with  a  capital  stock  of  $750,000  by  George  M.  Huycke, 
801  Dominion  Bank  Building;  Norman  E.  Strickland. 
5  Dundonald  Avenue;  Thomas  Delany  and  others  to 
manufacture  motor  and  truck  Avheels.  tools,  parts,  etc. 

The  Toronto  Computing  Scale  Co..  Ltd.,  has  been  in- 
corporated with  a  capital  stock  of  $200,000  by  James 
Parker,  157  Bay  Street;  Maurice  Crabtree,  575  Ossing- 
ton  Avenue ;  Mortimer  S.  Hooper  and  others  to  manu- 
facture scales,  weights,  measuring  machinery,  tools 
etc. 

The  Instantaneous  Electric  Heater  of  Canada,  Ltd.. 
has  been  incorporated  with  a  capital  srock  of  .$250,- 
000  by  James  E.  Day,  Joseph  P.  Walsh,  Frederick  R. 
Marshall  and  others  to  manufacture  electric  stoves, 
heaters,  machinery,  motors,  etc. 

To  carry  on  the  business  of  iron-masters,  steel- 
makers, etc..  miners  and  smelters  the  American  de 
Levaud  Manufacturing  Company,  Limited,  has  been 
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granted  Dominion  incorporation  witli  a  capital  stock 
of  $7,500,000.  The  incorporators,  all  of  Toronto,  are: 
J.  H.  Phippen,  V.  E.  De  La  Haye,  H.  J.  Dawson,  J.  H. 
Neelon,  and  F.  A.  Blackburn.  The  chief  place  of  bu- 
siness is  given  as  Toronto. 


A.  M.  TIRBUTT  EXTENDS  DUTIES 

A.  M.  Tirbutt,  vice-president  and  general  manager 
of  the  Manitoba  Steel  Foundries  Ltd.,  has  also  been 
appointed  vice-president  and  general  manager  of 
the  Taylor  and  Arnold  Engineering  Company,  Ltd., 
which  will  necessitate  him  dividing  his  time  betwc'en 
Winnipeg  and  Montreal,  but  as  the  headquarters 
and  plant  of  the  Taylor  and  Arnold  Engineering  Co., 
Ltd.,  are  situated  in  the  east,  it  is  understood  that 
he  will  make  his  headquarters  in  Montreal.  Bo'th 
these  concerns  are  under  the  presidency  of  Thomas 
Arnold. 


A.  G.  BROWN  &  A.  L.  BROWN  FORM 
PARTNERSHIP 

A.  Gibson  Brown  and  A.  Leys  Brown  have  formed 
a  partnership  under  the  name  of  A.  G.  &  A.  L.  Brown 
&  Co.,  with  offices  at  207  St.  James  St.,  Montreal 
to  act  as  Canadian  Agents  for  British  and  American 
hardware  manufacturers.  They  have  both  been  Over- 
seas and  prior  to  the  war  Mr.  A.  G.  Brown  was 
with  the  wholesale  hardware  house  of  Frothingham 
&  Workman  Ltd.,  and  also  travelled  for  some  time  for 
the  Peck  Rolling  Mills  Ltd. 


MANITOBA   ROLLING  MILLS   INSTALL  OPEN- 
HEARTH  FURNACE 

Will  Use  Pulverised  Coal. 

The  Manitoba  Rolling  Mills  recently  installed  a  new 
open-hearth  furnace  in  its  works  at  Selkirk,  and  a 
party  of  Winnipeg  men  were  invited  to  see  the  fur- 
nace in  operation  for  the  first  time.  The  furnace  is 
lieated  by  pulverised  coal.  Mr.  Deacon,  the  President 
of  the  Manitoba  Rolling  Mills,  shewed  the  party  ove" 
the  plant,  and  expressed  the  opinion  that  the  instal- 
lation of  this  modern  open-hearth  furnace  marked  an 
epoch  in  steel  manufacture  in  the  West.  In  using 
pulverized  coal,  the  Manitoba  Rolling  Mills  are  fol- 
lowing a  method  that  is  now  becoming*  very  general, 
and  the  quality  of  western  coals  is  such  as  to  advise 
their  use  in  pulverized  form',  not  only  in  metallurgi- 
cal operations,  but  in  a  good  many  other  instances  in 
industrial  activities. 


T.  J.  BROWN  LEAVES  NOVA  SCOTIA  STEEL  & 
COAL  CO. 

Mr.  T.  J.  Brown,  except  for  a  short  interval  in  1918, 
for  many  years  general  superintendent  of  the  Sydney 
Mines  operations  of  the  Nova  Scotia  Steel  &  Coal 
Company,  has  resigned  that  position  to  become  gen- 
eral manager  of  the  Inverness  Collieries,  Ltd.,  a  re- 
organization of  the  Mackenzie  Mann  enterprise  in  In- 
verness County,  Cape  Breton. 


The  Dominion  Plate  Mill. 


HIRAM  WALKER  &  SONS,  WALKERVILLE,  ONT. 
Manufacturers  of  Special  Instruniients,  Furnaces  and 
Nickel  Alloys  in  Canada. 

Hiram  Walker  &  Sons  Metal  Products,  Limited, 
Walkerville,  are  developing  one  of  the  most  highly 
specialized  Canadian  industries.  This  company  was 
first  organized  in  1909  under  the  name  -  of  Canadian 
Hoskins  Limited,  to  manufacture  in  Canada  the  lines 
covered  by  the  Marsh  patent,  covering  Nickel  Chrom- 
ium Resistance  Wire,  Nickel  Chromium  Pyrometer 
Couples,  Electric  Furnaces  using  nickel  chromium 
units,  and  Carbon  Resistor  Electric  Furnaces,  such 
as  are  commonly  known  as  the  Hoskins  Furnaces. 

Until  1914  the  opej'ation  of  the  company  were  in- 
termittent, but  on  January  1st,  1914,  under  the  name 
of  Canadian  Hoskins  Limited,  the  manufacture  of  a 
full  line  of  furnaces  in  Canada  was  begun.  In  1916 
the  manufacture  of  Nickel  Chromium  Resistance  Wire 
under  the  Marsh  patent  and  the  trade  name  "Chromel" 
was  started,  and  today  this  company  supplies  the 
largest  manufacturers  of  electric  devices  in  Canada, 
and  a  number  in  England  with  electrical  resistance 
wires. 

In  -furnace  manufacture  of  Hoskins  type,  all  sizes 
in  laboratory  furnaces  are  made  and  two  muffle  and 
crucible  shapes  for  temperatures  varying  from  500 
deg.  to  3600  deg.  F.  Besides  these,  electric  tools, 
annealing  furnaces,  oil  tempering  furnaces  and  elec- 
tric furnace  equipment  for  tool  rooms  are  produced. 

In  1918  Nickel  Chromium  heat  resisting  castings 
were  added,  and  this  company  now  supplies  these  to 
the  United  States  in  the  form  of  carbonizing  and  an- 
nealing boxes.  This  alloy  is  known  by  the  trade  name 
"Nichroloy". 

In  1919  a  Nickel  Copper  Non-Corrosive  Alloy  was 
produced  from  which  eastings  are  supplied  oil  trades, 
chemical  plants,  power  houses,  or  in  general,  places 
where  metal  having  a  high  resistance  to  corrosion 
from  super-heated  steam  or  dilute  acids  is  required. 

The  production  of  Nickel  Chromium  Wire  has  been 
developed  at  this  plant.  A  special  process  is  being 
operated  for  drawing  this  wire. 

Each  year  sees  the  results  of  progressive  work,  and 
just  recently  this  company  has  produced  a  new  re- 
sistance alloy  for  moulding  zinc  and  lead.  At  pre- 
sent the  alloy  foundry  has  one  alloy  furnace  for 
making  various  nickel  alloys  and  complete  foundry 
equipment  for  handling  metals.  A  complete  labora- 
tory is  maintained  and  a  group  of  experimental  elec- 
tric furnaces  for  general  testing  of  pressed  alloys 
and  for  research  work.  Nickroloy  Synthetic  Monel 
Metal  and  their  latest  alloy  was  developed  in  one  of 
their  own  Hoskins  type  A.B.  105  Electric  Furnaces 
It  has  a  maximum  temperature  operating  condition  of 
•:!bOO  deg.  F.  and  a  capacity  of  25  lbs. 

These  developments  based  on  Canadian  resources 
show  that  m  the  most  specialized  metallurgical  fields 
It  IS  possible  for  a  company  to  expand  and  compete 
ni  research,  and  do  a  world  wide  business  from  with- 
in the  Dominion.— Canadian  "Chemical  Journal" 


The  mill  is  working  to  capacity,  and  has  rolled  up 
to  350  tons  in  one  shift.  Plates  up  to  1%  inches  thick 
are  being  rolled  to  European  orders. 


DOMINION  BRIDGE  TO  REBUILD  NEW 
GLASGOW  PLANT. 

Dominion  Bridge  is  planning  to  rebuild  its  New 
Glasgow  plant,  which  was  destroyed  by  fire  on  July 
^th.  It  IS  proposed  to  build  a  larger  shop.  Tem- 
porary operation  has  been  possrble  through  local  ar- 
rangements the  company  was  able  to  make. 


240 


IRON    AND    STEEL   OF    CANADA  September,  1920 


SHIPBUILDING 


Prince  Rupert,  B.  C. 

Announcement  is  made  by  W.  T.  Hinton,  of  the 
Grand  Trunk  Pacific,  today,  that  the  Prince  Kupert 
Dry  Dock  tnd  Engineering  Company  has  close  a  eon- 
tract  for  five  steel  tank  steamers,  to  be  built  at  Prince 
Rupert,  with  further  offers  pending  for  a  large  a- 
mount  of  miscellaneous  tonnage  sufficient  to  keep 
the  large  shipbuilding  plant  running  for  two  or  three 
vears.  Arrangements  are  being  made  to  accommo- 
date a  staff  of  from  2,500  to  3,000  men. 

Vandouver,  B.  C. 

It  is  announced  that  the  Canadian  Pacific  Railway 
has  awarded  a  contract  to  the  Wallace  Shipyards  of 
North  Vancouver  for  a  vessel  to  replace  the  "Prin- 
cess Sophia"  lost  under  tragic  circumstances.  Par- 
ticulars of  the  vessel  have  not  been  given  out. 

Officials  of  the  Wallace  Shipyards  announce  that 
the  first  8,300-ton  launching  from  the  North  Shore 
yards  will  take  place  towards  'the  end  of  August 
when  the  Canadian  Government  merchant  marine 
steamer  "Canadian  Highlander"  will  be  sent  into  the 
water. 

The  "Canadian  Highlander"  is  a  standard  govern- 
ment steel  freighter  of  8,350  tons  deadweight,  oil 
burning  ,  and  similar  in  type  to  the  Govern- 
ment steamers  constructed  by  the  Coughlan  yards  and 
by  Victoria  and  Prince  Rupert  yards.  The  Wallace 
Companv  is  building  a  sister  ship,  the  Canadian  Skir- 
misher, which  is  due  to  be  launched  early  in  November. 

Victoria,  B.  C. 

The  Harbor  Marine  Yard  expects  to  launch  the  "Ca- 
nadian Traveller"  about  tlie  middle  of  September. 

Record  lof  Victoria  B.  C.  Shipbuilding  Yard  in 
Employing  ex-service  Men 

The  Harbor  Marine  Plant  at  Victoria,  Vancouver 
Island  has  achieved  a  creditable  record  in  the  em- 
ployment of  'ex-service  workmen.  Out  of  1,348  men 
emploved  in  the  last  18  months,  1,137  have  been  re- 
turned soldiers,  mostly  unskilled  workers,  so  far  as 
shipbuilding  is  concerned.  Labor  questions  have  been 
satisfactorily  ad.iust'ed  by  the  Harbor  Marine  Vete- 
rans' Association,  composed  of  ex-service  workers  on 
the  plant,  and  there  have  been  no  labor  troubles. 
It  is  unfortunate  that  the  work  of  the  Yard  is  draw- 
ino'  to  a  close,  owing  to  completion  of  contracts,  but 
during  the  period  in  which  it  has  been  in  existence 
this  enterprise  has  proved  a  notable  help  to  the  re- 
establishment  of  the  large  number  of  unemployed  re- 
turned soldiers  that  were  demobilized  in  British  (Co- 
lumbia after  the  close  of  the  war. 


Port  Arthur. 

'I'luTc  was  recently  laiiiiclicd  and  completed  at  the 
yards  of  the  Port  iVrtliur  Shi|)huilding  Company,  Li- 
mited, Port  Arthur,  the  Canadian  Merchant  Marine 
owned  ship  "Canadian  Runner."  This  ship  has  an 
ovei-all  length  of  335  ft.,  beam  44  ft.,  depth,  25ft., 
Triple  Exp.  Eng.  23-38-63-inch,  Two  Scotch  Boilers, 
Dia,  15  ft.  X  11  ft..  Steam  Pressure  180  lbs..  Speed  load- 
ed 11  knots. 

This  vessel,  which  was  built  under  the  requirements 
of  the  highest  Class  of  British  Corporation  for  the 
Survey  &  Registration  of  Shipping,  is  of  all  steel  con- 
struction, and  carries  a  complement  of  forty  of  a 
crew. 

This  ship  is  intended  for  service  on  the  Seven  Seas, 
and  has  passed  through  the  unique  experience  of  being 
fully  completed  by  the  builders  at  Port  Arthur,  taking 
a  cargo  of  grain  to  Port  Colborne,  proceeding  to  Ash- 
tabula, Ohio,  and  being  placed  on  the  Dry  Dock  of 
The  Great  Lakes  Engineering  Company,  and  cut  in 
two.  Previous  to  cutting  the  vessel  in  two,  water- 
tight bulkheads  were  constructed  forward  and  aft  of 
the  cut,  which  was  made  just  forward  of  the  midship 
houses,  which  contain  the  power  plant  and  crew's 
quarters,  neither  of  which  were  disturbed  by  the  cut- 
ting. 

After  trimming  both  sections,  which  was  done  with 
water  in  the  tanks,  and  some  coal,  the  sections  were 
ready  for  the  last  leg  of  the  journey  to  Montreal,  and 
were  taken  in  tow  by  two  tugs  on  each  section.  These 
tugs  guided  and  towed  the  helpless  sections  across 
Lake  Erie,  through  the  Welland  Canal,  down  Lake 
Ontario  and  the  St.  Lawrence  River  to  Montreal,  a 
jour-iiey  of,  approximately,  500  miles.  Both  sections 
arrived  at  their  destination  in  good  order  on  Sept.  1st. 

Tlie  sections  will  be  placed  in  Dry  Dock,  and  joined 
together,  when  the  ship  will  be  formally  turned  over 
to  the  Government. 

The  Port  Arthur  Shipbuilding  Company  have  com- 
pleted a  sister  ship  to  the  "Canadian  Runner",  which 
is  alike  in  all  respects. 

This  ship,  the  "Canadian  Carrier",  is  also  owned 
by  the  Canadian  Merchant  Marine,  and  left  Port 
Arthur  on  Sept.  4tli  with  a  cargo  of  grain  for  a  Lake 
Erie  port.  ALfter  discharging,  the  ship  will  proceed 
to  Ashtabula,  0.,  and  be  cut  in  two  sections,  and  taken 
to  jMontreal  in  the  same  manner  as  the  "Canadian 
Runner",  for  delivery  to  the  Government. 

The  Port  Arthur  Shipbuilding  Company  have  an- 
other ship  on  the  stocks  for  the  Canadian  ilerchant 
Jklarine.  This  ship  is  of  Welland  Canal  size,  and  has 
a  d.w.  carrying  eapacitj'  of  3,700  tons.  This  latter 
ship  will  be  delivered  before  the  close  of  the  present 
season  of  Lake  navigation. — J.  J.  O'C. 
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Toronto,  Ont. 

The  Equitable  Trust  Company  were  refused  per- 
mission at  Osgoode  Hall,  Toronto,  to  enter  an  action 
against  the  Dominion  Shipbjailding  and  Repair  Com- 
pany, now  in  liquidation,  to  recover  $15,893,  but 
granted  the  applicant  a  preferred  claim  in  the  wind- 
ing up.  The  Equitable  Trust  Company  issued  letters 
of  credit  to  the  Dominion  Shipbuilding  Company  and 
Christoffer  Hanneveg,  Inc.  upon  which  large  sums 
were  advanced  to  the  United  States  Steel  Products 
Company  for  plates.  The  amount  claimed  is  the  balan- 
ce due  by  the  Dominion  Shipbuilding  Company  on 
the  advances.  The  applicants  also  claim  unused  ma- 
terial bought  Avith  the  money,  but  His  Lordship  di- 
rected the  liquidator  to  keep  a  record  of  the  material 
used  in  completion  of  ships  now  under  constnictioji. 

Dominion  Shipbuilding  Company's  Failure  Attributed 
to  Closed  Shop  and  Onerous  Labor  Demands 

The  immediate  cause  of  the  assignment  of  the  Do- 
minion Shipbuilding  Company  of  Toronto  is  stated  by 
the  Assignee  to  have  been  insiifficient  quick  assets 
to  pay  the  current  wage  bill  of  $106,000.  There  main 
factors  are  said  to  have  caused  the  financial  collapse 
of  the  enterprise,  namely,  insufficient  working  capi- 
tal, uneconomic  conditions  of  labor  and  management, 
and  inability  to  collect  amounts  due.  The  Assignee, 
Mr.  Osier  Wade  of  Toronto,  submitted  the  following 
statement : 

"The  capital  invested  in  this  business  was  $1,000.- 
000  as  compared  with  $1,600,000  invested  in  fixed  as- 
sets for  the  plant,  etc.,  making  it  necessary  to  rely 
upon  loans  and  advance  payments  on  contracts  to  con- 
duct operations. 

"The  labor  and  material  costs  (per  ton)  on  hulls 
laid  down  to  July  31,  1920,  were:  1918,  labor  $40. 
material  $76.  1919,  labor  $49,  material  $116;  1920, 
labor  $61,  material  $95,and  on  the  last  hull  in  1920, 
labor  $73  per  ton  and  material  $94  per  ton. 

"The  net  result  is — the  last  hull  was  laid  down  at 
a  loss  of  $300,  to  which  must  be  added  penalties  of 
$72,000.  The  arrangements  with  labor  at  the  same 
time  of  closing  down  was  for  a  five-day  week  of  44 
hours,  with  double  pay  for  Saturdays  and  over-time." 

The  assignee  pointed  out  that  the  closed  shop  had 
had  a  serious  effect  on  the  labor  costs  in  connection 
with  the  company's  shipbuilding  and  declared  that  if 
shipbuilding  was  to  succeed  in  Canada,  the  capital 
outlay  in  construction  must  be  on  a  comparative  basis 
with  capital  oiitlay  on  construction  in  any  other  mar- 
ket or,  failing  this,  a  Government  subsidy  to  equalize 
the  difference. 

The  financial  statement  submitted  by  the  assignee 
shoAved  assets  totalling  $2,691,476;  liabilities,  $1,134,- 
212;  apparent  surplus,  $1,557,263. 

Osier  Wad?  was  appointed  permanent  liquidator, 
Avith  the  foUoAving  committee  to  assist:  Wm.  C.  Inglis, 
A.  E.  Gilverson,  F.  L.  Cousins,  of  Toronto,  and  J. 
Payette,  of  Penetanguishene,  Ont. 

Ottawa,  Ont. 

Tenders  for  the  proposed  ncAv  Govern m.ent  ice- 
breaker, AA^hich  it  was  hoped  to  have  in  commission 
by  November,  1921,  are  proving  substantially  in  ex- 
cess of  the  parliamentary  appropriation  of  $2,000,000. 
Three  tenders  have  been  received  by  the  Marine  De- 
Tiartment.  one  from  Halifex,  another  from  the  Cana- 
dian Vickers  Company,  and  the  third  from  the  Wal- 


lace Shipyards  of  the  British  Columbia,  all  of  which 
are  regarded  as  very  excessive  by  the  department. 
The  estimate  of  the  Wallace  Shipyards  Avas  the  loAvest 
of  the  three  received.  In  view  of  the  excessive  ten- 
ders it  seems  likely  that  the  work  of  building  the  ice- 
breaker will  not  be  proceeded  Avith  for  a  Avhile  yet. 

Halifax 

The  S.  S.  "Canadian  Mariner"  built  to  the  order  of 
the  Canadian  Government  Avas  launched  at  Halifax 
on  the  4th  September.  The  ceremony  Avill  be  perfor- 
med by  Mrs.  Roy  Wolvin. 

Fdur  ship  are  now  under  construction  at  Halifax 
by  the  Halifax  Shipyards  for  account  of  the  Canadian 
Government,  government  type  of  8,350  tons  each. 

At  the  luncheon  AA'hich  folloAved  the  launching,  the 
General  Manager  of  the  Halifax  Shipyards,  Mr.  Mc- 
Lurg,  announced  the  possibility  that  a  10,000  ton  oil- 
tanker  would  be  laid  down  on  the  berth  just  vacated 
by  the  "Canadian  Mariner." 

Japan  to  Roll  Ship  Plates  tof  Large  Size. 

In  view  of  the  difficulty  Japan  has  in  obtaining 
ship  plates,  the  announcement  of  the  completion  of  a 
new  mill  devoted  to  the  production  of  these  is  of  inte- 
rest. Primarily  the  output  Avill  be  used  for  naval 
purposes,  but  plates  for  mercantile  shipping  to  Reu- 
ter,  the  cost  of  the  new  addition  to  the  Imperial  Steel 
Works  a.t  Yawa'ta  is  4,000,000  yen.  The  capacity 
of  the  plant  is  100,000  tons  of  steel  plate  per  month, 
and  plates  as  large  as  60  feet  long  and  11  feet  Avide 
can  be  manufactured.  This  is  the  first  time  that 
steel  plates  of  this  size  have  been  manufactured  in 
Japan. 


THE  IRON  ORE  MINES  AT  WABANA 
NEWFOUNDLAND 

The  Scotia  Mine  is  producing  1100  tons  daily,  of 
Avhieh  98  per  cent,  is  machine-loaded  ore.  There  are 
noAV  eight  mechanical  loaders  in  the  submarine  terri- 
tory, namely,  four  Thew  shovels,  tAvo  Myers- Whaley 
loaders,  and  two  Armstrong  loaders.  The  use  of  me- 
chanical loaders  is  being  found  of  much  advantage  in 
advance  work,  the  rate  of  progress  of  headings  and 
leading  places  being  much  helped  thereby. 

The  sale  of  ore  for  outside  shipment  has  not  yet 
resumed  pre-Avar  volume.  It  is  reported  that  the  Do- 
minion Steel  Corporation  is  about  to  ship  ore  to  Mid- 
dlesboro,  England.  This  Company  has  not  hitherto 
sold  much  ore  to  outside  parties,  but  the  Scotia  Com- 
pany Avas  in  previous  years  a  heavy  outside  shipper. 
There  is  little  doubt  that  with  the  reduction  of  freight 
rates  likely  to  take  place  the  shipment  of  ore  to  Eu- 
rope, and  to  the  United  States,  Avill  assume  important 
proportions  once  more. 


FOUNDRY  PROVIDES  TECHNICAL  INSTRUCTION 
FOR  EMPLOYEES 

The  Homer  Furnace  Company,  of  Coldwater,  Mi- 
chigan, having  been  bothered  by  the  scarcity  of  mol- 
ders  and  experienced  foundry  foremen  have  commen- 
ced the  ColdAvater  School  of  Foundry  Technology, 
at  which  will  be  taught,  to  those  Avho  desire  to  fit 
themselves  for  executive  positions  in  foundry  Avork, 
the  technical  part  of  the  business.  The  instruction 
will  be  given  by  arrangement  with  McLain 's  System, 
Milwaukee. 
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POLICY  OF  THE  BRITISH  COLUMBIA  GOVERN 
MENT  IS  DEFINITELY  TO  ENCOURAGE 
IRON  INDUSTRY. 

At  the  NeJsoii  ( Joiiveiil ion,  held  July  20th  to  24th, 
the  Minister  of  Mines,  Hon.  William  Sloan,  devoted 
much  time  in  his  remarks  to  the  question  of  tlie  en- 
couragement of  an  iron  industry  in  the  Province. 
There  has  been  some  criticism  of  the  Provincial  Go- 
vernment's action  in  putting  iron  ore  areas  under  re- 
servation. Mr.  Sloan  denied  that,  as  had  been  stated, 
all  iron  ore  in  British  (Columbia  had  been  put  under 
reserve.  Only  a  small  area  carrying  iron  in  the  Clin- 
ton district  had  been  so  reserved  under  the  powers 
granted  him.  The  large  area  of  iron-ore  (limonitc  and 
hematite)  m  the  Taseko  or  Whitewater  district,  es- 
timated by  the  Government  Engineer  to  contain  pos- 
sibly fifty  million  tons  of  ore  had  been  so  reserved,  the 
Government  believing  that  this  body  of  ore,  so  suit- 
able to  be  mixed  with  magnetite,  should  be  held  out 
of  possible  speculation  so  that  nothing  might  interfere 
with  the  initiation  of  an  iron  and  steel  industry  in  the" 
Pi'ovince. 

The  Possibility  of  an  Iron  and  Steel  Industry  in 
British  Columbia. 

On  this  important  matter  the  Minister  spoke  at 
length  as  follows  : 

"Jt  seems  to  me  that  the  time  is  propitious  for  ac- 
tion on  the  part  of  capital.  There  is  no  question  that 
we  have  the  magnetite  ores  necessary  for  the  mainte- 
nance of  a  300-ton  a  day  plant  and,  if  the  exploration 
now  in  progress  in  the  Taseko  River  district  results  as 
favourably  as  Mr.  Brewer's  report  would  indicate,  we 
will  have  all  the  fluxes  required.  There  now  are  two 
parties  in  this  district — one  having  been  sent  into  the 
field  by  the  Provincial  Government.  Mr.  F.  J.  Crosland, 
B.Sc.,  the  well  known  mining  engineer  and  geologist, 
being  in  charge — and  the  other  under  Mr.  J.  1).  Mac- 
Kenzie,  of  the  C'anadian  Geological  Survey.  Mr.  Cros- 
land's  work  is  to  establish  as  far  as  possible  the  ton- 
nage of  ore  available,  and  that  of  Mr.  MacKenzie  is 
to  make  a  geologist  and  topographical  .survey.  There 
also  are  some  high-grade  red  hematite  deposits  on  the 
Bull  and  Sand  Rivers,  Kootenay  District.  This  ore  is 
known  to  be  of  excellent  quality,  and  last  year  Mr. 
Langley,  District  Mining  Engineer,  was  instructed  to 
make  an  examination  of  the  property.  Owing  to  his 
many  duties  because  of  the  extent  of  his  territory  he 
was  unable  to  get  the  work  done  but,  now  that  he 
has  an  assistant,  the  inspection  will  be  made  and  we 
will  await  the  report  with  interest. 

."Six  years  ago  the  development  of  the  magnetite 
ores  of  British  Columbia  and  their  actual  commercial 
utilization  involved  problems  which  seemed  insuper- 
able because  of  the  advantages  of  the  East  over  the 
West  in  respect  of  cost  of  materials,  labour,  etc.  Pig- 
iron,  I  am  competently  advised,  now  can  be  produced 
as  cheaply  in  British  Columbia  as  in  Pennsylvania  and 
other  industrial  centres  of  America.  Ores  cost  roughly 
$7.00  a  ton  at  the  lower  Lake  Superior  ports,  or  appro- 
ximately $7.50  a  ton  at  the  Eastern  furnaces;  the  cost 
of  British  Columbia  magnetites  landed  at  some  point 
within  easy  reach  of  fuel  could  not  be  more  than  $4.50 
a  ton — in  fact  such  a  figure  Avould  allow  those  deli- 
vering the  ore  a  good  profit.  As  to  the  cost  of  fuel — 
the  former  difference  favoring  the  East  has  been  eli- 
minated, as  coke  which  before  cost  the  Eastern  man- 
ufacturers from  $2.00  to  $2.75  a  ton,  is  now  costing 
them  between  $11.00  and  $12.00  a  ton,  at  which  figure 
it  should  be  po.ssible  to  secure  it  in  British  Columbia. 
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"Two  tons  of  iron  ore  approximately  are  required 
to  produce  a  ton  of  pig  iron.  In  the  East  this  ore  is 
worth  at  the  furnaces  about  $15.00,  while  in  this  pro- 
vince it  could  be  had  for  about  $9.00,  which  is  a  liberal 
estimate.  One  and  a  quarter  ton  of  Eastern  coke  is 
necessary  to  produce  one  ton  of  pig  iron,  which  means 
an  expenditure  on  fuel  at  present  prices  of  about 
$1.'175,  while  before  the  war  it  cost  something  like 
$4.00.  Under  these  circumstances  it  would  appear 
that  P»ritish  ('oiund)ia  now  would  not  be  at  a  disad- 
vantage in  respect  to  the  production  of  pig  iron. 

"The  cost  of  production  in  this  province  of  one  ton 
of  pig  iron,  by  blast  furnace  ajid  under  exi.sting  condi- 
tions as  sketched,  has  been  placed  at  $33.00  as  follows: 

Two  tons  of  ore  at  $4.50   $  9.00 

One  and  a  half  tons  of  coke  at  $10   15.00 

Three-quarters  of  a  ton  limestone  at  $4  .  .  .  .  3.00 
Tjabor  and  Ovei'head  Costs,  etc   6.00 


$33.00 

"For  {)urposes  of  comj)arison  it  is  interesting  to  note 
that  the  last  P]astern  quotations  available  follow :  Bes- 
semer, $42.50;  basic,  $43.00;  foundry,  $43.00  to  $45.00. 
While  there  are  no  official  figures  at  hand  regarding 
the  Western  market  price  of  pig  iron  there  is  no 
doubt  that  with  freight  and  cost  of  handling  added  the 
material  would  be  much  more  expensive  on  the  Coast. 
This  is  proven  by  the  fact  that  the  Purchasing  Agent 
of  Yarrows,  Ltd.,  Esquimalt,  on  inquiry,  stated  that 
they  paid  $75  a  ton  for  their  last  shipment  of  pig.  As 
to  freight  rates  per  ton  of  pig  from  Ontario  it  runs  to 
$14.80  a  ton;  from  Quebec  $15.80;  and  from  seaboard 
and  IT.  S.  points,  $16.60  a  ton. 

"As  to  the  market  possibilities,  which  of  course  is 
a  matter  of  the  utmost  importance,  it  .seems  to  me  that 
there  it  no  doubt  that  the  product  of  say  a  300-ton 
blast  furnace  could  be  absorbed  in  the  Canadian  and 
American  West.  If  there  is  any  doubt  of  the  market 
now  available  taking  care  of  this  product  it  seems  to 
me  that  the  time  is  opportune  to  ask  the  Dominion 
Government  to  assist  by  the  installation  at  one  of  the 
Pacific  Coast  terminals  of  the  two  National  Railways 
of  car  shops  and  all  the  manufacturing  plant  that  that 
implies.  Hon.  J.  I).  Reid,  Minister  of  Railways  and 
Canals,  is  in  British  Columbia  this  week  and  it  seems 
to  me  that  he  should  be  approached  to  this  end.  I 
know  that  it  was  the  fixed  policy  of  the  Mackenzie 
and  Mann  interests,  had  they  been  able  to  discharge 
the  vast  financial  obligations  they  shouldered,  to  pro- 
vide such  ear  shops.  Should  the  Dominion  Govern- 
ment do  this  it  would  mean  that  a  large  part  of  the 
product  of  a  300-ton  a  day  iron  blast  furnace  would 
be  taken  care  of  and,  no  doubt,  the  establishment  of 
the  industry  assured.  This  would  be  an  indirect, 
though  effective  w-ay  for  the  Federal  Government  to 
discharge  the  responsibility  it  un(|uestionably  has  to 
assist  in  the  opening  up  of  our  iron  ore  resources.  As 
you  know,  it  was  mainly  through  the  bounties  and  1)0- 
nuses  granted  by  the  Dominion  that  the  Eastern  Can- 
adian iron  and  steel  industry  was  put  on  its  present 
flourishing  basis.  If  we  cannot  get  this  treatment  it 
.seems  reasonable  to  ask  that  their  railway  policy  be 
shaped  along  such  lines  as  will  result  in  the  encoura- 
gement of  the  same  industry  in  the  West,  where  the 
native  resources  are  of  just  as  high  quality  and  .iust 
as  extensive.  This,  too,  would  appear  to  be  the  mo- 
ment to  strike  from  the  fact  that  the  launching  of  the 
British  Empire  Steel  Corporation  merger,  with  a  ca- 
pitalization of  $500,000,000,  has  been  announced  Avith- 
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iu  the  past  few  weeks.  Included  iii  this  eombiuation 
are  the  iron  and  steel  manufacturing  interests  of  East- 
ern Canada,  and  the  question  occurs  in  considering  the 
move,  whether  this  tremendously  powerful  industrial 
and  financial  combination  will  retard  or  hasten  our 
ambitions  for  an  iron  and  steel  industry  iu  this  pro- 
vince. Certainly  it  is  not  a  time  for  sleep  and  British 
Columbia  should  not  hesitate  to  strongly  press  her 
claims  for  recognition. 

•  "I  draw  attention  to  the  fact  that  the  Provincial 
Government  has  not  overlooked  or  shirked  its  respons- 
ibility. This  is  evidenced  not  only  by  the  fact  that  a 
bounty  now  is  offered  on  the  production  of  pig  iron 
from  British  Columbia  and  which  was  last  session  ex- 
tended for  a  period  of  five  years,  which,  in  the  case  of 
a  300-ton  plant  this  bounty  will  entail  an  outlay  of 
about  $1,000,000,  but  as  well  by  the  activity  of  my  De- 
partment in  the  obtaining  of  all  possible  information 
regarding  the  resources  of  the  province.  We  have 
had  many  applications  for  assistance  for  the  establish- 
ment of  an  iron  and  steel  industry  from  private  en- 
terprise, but  thus  far  all  have  required  the  emdorse- 
ment  of  bonds  to  from  50  per  cent  to  the  full  value  ol 
the  plant.  The  Government's  position  is  that,  if  it  is 
necessary  to  go  that  far,  it  would  be  better  that  the 
industry  should  be  vested  in  the  people  and  operated 
for  the  people's  benefit.  The  assembling  of  data  is 
continuing  to  the  end  that,  if  it  becomes  necessary,  the 
Government  will  be  in  a  position  to  give  serious  con- 
sideration, basing  the  same  on  authentic  information, 
to  the  advisability  of  the  announcement  of  some  sucli 
.  policy. ' ' 


CANADA  AS  A  PRODUCER  OF  IRON  ORE.— THE 
INFLUElMUE  Oi)'  COAL  LOCATION. 

.     (Bulletin  of  the  C.  I.  M.  &  M.) 

Perhaps  the  most  important  topic  discussed  at  the 
meeting  of  the  Ontario  iVimiiig  Association,  which  was 
held  at  Sudbury  during  the  past  month,  was  the  de- 
plorable position  ot  Canada  as  a  producer  of  iron  ore, 
and  the  status  of  the  domestic  iron  and  steel  industry 
generally.  The  consensus  of  expressed  opinion  was 
that  Government  assistance  in  the  beneficiating  of 
Ontario  ores  to  smelter  grade  is,  in  principle,  highly 
desirable,  and  the  belief  was  further  expressed  that  it 
is  commercially  practicable  to  use  coal  from  Alberta  iu 
smelting  these  ores.  The  outcome  of  the  discussion 
was  the  appointment  of  a  oominittee  to  present  the 
views  of  the  mining  industry  of  Ontario  before  the 
Government  Commission  now  investigating  the  possi- 
bilities of  the  iron  ore  industry. 

As  to  the  desirability  of  possessing  and  building  up 
a  vigorous  domestic  iron  and  steel  industry  there  is 
no  room  for  argument.  One  has  only  to  consider  tlie 
leading  nations  of  the  world  to  find  what  a  very  in- 
timate connection  there  is  between  the  production  of 
ii-on  and  steel  and  national  growth  and  prosperity. 
Indeed,  the  one  is  practically  a  measure  of  the  other. 
This  is  no  less  true  in  the  case  of  Canada,  and  for 
years  the  iron  and  steel  industry  has  been  our  leading 
manufacturing  industry.  Our  position  would  be  en- 
tirely satisfactory,  v/ere  it  not  for  two  disturbing  fac- 
tors:  practically  all  the  iron  ore,  and  a  very  large 
proportion  of  the  coal,  used  in  making  our  iron  and 
steel  is  imported;  and  moreover,  the  production  falls 
far  short  of  our  requirements.  To  put  the  case  more 
concretely,  iron  ore  and  iron  and  steel  products  to 
the  value  of  one  hundred  and  eighty-six  million  dollars 


were  imported  into  Canada  during  1918.  In  the  light 
of  the  figures  there  would  appear  to  be  a  very  good 
prima  facie  case  for  urging  the  Government  to  give 
material  assistance  to  the  development  of  our  own  iron 
ore  resources.  But  one  must  not  lose  sight  of  the 
fact  that  an  iron  and  steel  industry  can  not  be  built 
up  on  iron  ore  alone.  A  plentiful  and  assured  supply 
of  cheap  fuel  is  essential.  Examining  the  position  in 
Ontario  we  find  there  is  no  coal,  and,  so  far  as  is 
known,  there  are  no  large  high-grade  deposits  of  iron 
ore — practically  all  the  ore  now  being  raised  in  the 
province  requires  beneficiation.  This  indeed  consti- 
tutes one  of  the  reasons  for  urging  Government  assist- 
ance, in  order  that  the  domestic  product  may  compete 
more  favourably  with  imported  ore.  The  development 
of  the  iron  mining  industry  everywhere  in  Canada  is 
most  desirable.  But  even  granting  that  a  bount}^ 
miglit  have  the  effect  of  encouraging  the  development 
of  Ontario's  iron  fields  to  such  an  extent  that  the 
furnaces  could  be  fed  entirely  or  mainly  with  Ontario 
ore,  we  would  still  be  very  far  from  having  a  purely 
domestic  and  independent  iron  and  steel  industry  in 
Ontario.  The  suspension  or  cutting  off  of  fuel  sup- 
plies would  be  just  as  serious  under  such  conditions 
as  it  would  be  today. 

In  this  connection,  therefore,  it  is  of  interest  to 
note  that  the  Ontario  Mining  Association  placed  on 
record  their  belief  that  the  use  of  Alberta  coal  is  com- 
mercially practicable.  It  would  be  interesting  to  have 
the  data  on  which  this  belief  is  based.  If  it  is  well 
founded,  might  it  net  be  argaxed  that,  if  only  Ontario 
ore  and  Alberta  coal  were  in  question,  the  ore  would 
be  sent  to  the  coal,  and  not  vice  versa.  This  at  least 
is  a  fairly  general  economic  rule,  and  if  it  applies  in 
this  case  we  arrive  at  the  curious  conclusion  that  the 
Ontario  steel  industry  must  either  disappear,  or  must 
continue  to  rely,  as  at  present,  on  foreign  ore  and 
foreign  coal.  In  other  words,  it  would  indicate  that, 
if  a  large  tonnage  of  iron  ore  can  be  developed  and 
produced  in  Ontario,  with  or  without  Government 
assistance,  and  if  cur  aim  is  to  establish  and  build  up 
a  really  independent  Canadian  iron  and  steel  industry 
in  central  or  mid-western  Canada,  the  logical  centre 
for  such  an  industry  is  in  the  coal  fields  of  Alberta. 
How.ever  this  may  be,  it.  in  no  way  affects  the  general 
]iriiiciple  as  to  the  desirability  or  probable  effective- 
ness of  the  policy  of  bonusing  the  production  of  Can- 
adian iron  ores. 


SECOND  ANNUAL  WESTERN  MEETING  OF  THE 
CANADIAN  INSTITUTE  OF  MINING 
AND  METALLURGY. 

The  Second  Annual  Western  Meeting  of  the  C.  I. 
M.  &  M.  is  to  be  held  at  the  Hotel  Fort  Garry,  Winni- 
peg, on  October  25th,  26th  and  27th. 

The  Secretary  of  the  Local  Committee  is  Mr.  W.  W. 
Berridge,  and  all  members  who  desire  hotel  accomoda- 
tion are  requested  to  let  Mr.  Berridge  know  at  once. 

It  is  understood  the  Local  Committee  has  succeeded 
in  interesting  local  bodies  and  enterprises  to  a  very 
considerable  extent  in  the  forthcoming  meeting. 

■So  far  only  a  sketch  of  the  programme  is  possible, 
but  it  is  understood  the  Institute  will  be  the  guests  of 
the  Manitoba  Government,  the  City  of  Winnipeg  and 
the  Winnipeg  Board  of  Trade  at  luncheons  on  the 
three  days  of  the  meeting.  Special  attention  is  to  be 
paid  in  the  papers  to  the  coal  trade  in  the  West  and 
the  possibilities  of  an  iron  and  steel  industry  in  West- 
ern Canada. 
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The  Design  of  Chutes  and  Ore  Bins 


P.y  .101 IX  S.   WATTS,  New  Glasf^'ovv, 


The  functions  to  be  performed  by  a  chute,  appear 
at  first  sight,  to  be  so  simple,  as  to  often  lead  to 
failure  to  produce  a  satisfactory  design,  from  a  lack 
of  appreciation  of  the  vital  points  to  be  considered. 
Literature  on  this  subject,  is  very  meagre,  so  that  the 
designer  has  practically  nothing  to  guide  him,  but  his 
own  probably  limited  experience. 

The  minimum  slope,  which  will  cause  the  nuiterial 
to  slide  down  the  chute  is  variable  for  different  mate- 
rials, and  even  for  the  same  material,  under  different 
climatic  conditions,  and  also  varies  with  the  sizes  and 
quantity  of  lumps  and  fines.  The  manner  of  delivery 
into  the  chute  has  also  some  effect. 

Below  is  given  a  table  for  some  of  the  more  com- 
mon materials  met  with,  showing  the  slope  or  gradient 
at  which  they  will  slide  under  fair  average  conditions. 
That  is  with  the  material  reasonably  dry,  with  only  a 
small  percentage  of  fines,  and  the  bottom  of  the  chute, 
being  iriade  of  smooth  flat  steel  plates,  without  pro- 
jecting rivet  or  bolt  heads. 

Coal  in  lump  size,  I8I/2"  from  the  horizontal. 

Coal  in  small  sizes,  27°  from  the  horizontal. 

Iron  ore,  38°  from  the  horizontal. 

Gravel,  40°  from  the  horizontal. 

Sand,  38°  from  the  horizontal. 

These  gradients  are  stated  in  degrees  from  the  ho- 
rizontal and  should  be  considered  the  absolute  mini- 
mum. Whenever  possible  the  angles  should  be  de- 
termined by  actual  experiment  on  the  material  to  be 
handled. 

It  should  be  noted,  that  when  the  material  is  held 
in  the  bin  or  chute,  by  closing  a  gate,  and  the  mate- 
rial allowed  to  settle,  the  above  gradients  will  need  to 
be  increased,  by  two  or  more  degrees,  depending  upon 
its  nature,  to  overcome  the  increased  friction  of  the 
material  when  at  rest. 

In  designing  bins,  the  bottom  should  be  shaped  and 
graded  in  all  directions,  leading  to  the  gate,  at  the 
inclination  required  to  start  the  material  sliding,  after 
being  allowed  to  settle  to.  rest. 
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The  effective  storage  capacity  of  a  bin  which  will 
completely  empty  itself,  is  much  greater  than  that  of 
one  of  equal  total  capacity,  which  cannot  be  comple- 
tely emptied,  by  gravity  alone,  because,  that  part  of  a 
bin,  where  the  bottom  layer  of  material  refuses  to 
move,  becomes  filled  up  and  is  no  longer  available. 
The  angle  of  repose,  of  the  material  in  the  dead  part 
of  the  bin,  may  be  sixty  degrees  or  more,  whereas  by 
grading  the  bottom  of  the  bin,  to  that  angle-  required 
to  keep  the  material  moving,  which  will  not  usually 
be  more  than  forty-five  degrees,  we  gain  for  effective 
use  the  space  enclosed  between  the  angles  of  forty- 
five  and  sixty  degrees. 

This  may  be  more  clearly  understood,  by  referring 
to  Figure  1,  and  it  must  be  noted  that  the  inclination 
to  the  horizontal  of  the  two  inclined  surfaces,  must 
be  sufficient  to  make  the  inclination  along  the  valley, 
line  A  A,  that  which  is  necessary  to  start  the  material 
sliding  under  the  worst  conditions. 

it  is  sometimes  neces.sary  to  use  a  twin  chute,  such 
as  is  shown  in  Figure  2,  to  take  the  material  from  two 
receiving  points  to  one  common  delivery  point.  Ob- 
viously, the  inclination  along  line  BB,  is  less  than  the 
angle  B,  and  therefore  the  angle  0,  must  be  made  such 
that  the  angle  of  inclination,  from  the  horizontal, 
along  line  BB,  will  be  that  required  to  cause  the  ma- 
terial to  slide. 

When  a  long  chute  is  used,  delivering  on  to  a  rub- 
l)er  belt,  and  the  material  is  mixed  lumps  and  fines,  it 
will  be  found  that  the  grade  which  is  right  for  the 
fines,  will  be  too  steep  for  the  lumps,  and  that  the 
larger  pieces  will  gather  so  much  velocity,  that  they 
will  cut  the  belt,  and  probably  bounce  off  it. 

The  remedy  for  this,  is  to  have  the  chute  made  in 
two  decks,  the  upper  deck  being  fitted  with  a  screen, 
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to  take  out  the  fines,  which  will  fall  into  the  lower 
deck.  The  npper  and  lower  decks  can  then  be  ar- 
ranged to  have  different  inclinations,  to  suit  the  dif- 
ferent sizes,  and  should  preferably  be  hung,  separately, 
on  eye-bolts  fitted  with  turnbuckles;  so  that  the  in- 
clinations can  be  adjusted  to  suit,  and  if  necessary, 
altered  to  take  care  of  the  varying  velocities,  due  to 
variable  climatic  conditions. 

When  an  extra  long  chute  is  required,  the  grade  re- 
quired to  keep  the  material  moving  at  the  top,  will 
cause  it  to  attain  a  high  velocity  when  the  ore  reaches 
the  bottom.  If  the  ore  is  hard,  this  high  speed  will 
cause  the  lumps  to  cut  and  abrade  the  belt.  This  can 
be  cured  by  making  the  chute  as  outlined  in  Figure  3, 
the  curved  part  of  Avhich,  at  the  lower  end,  can  be  set 
so  as  to  reduce  the  velocity  of  the  material  to  that  of 
the  belt,  and  so  prevent  any  damage  to  the  belt  at 
the  loading  point. 


Fig.  3  • 

By  making  the  chute  in  two  sections,  as  shown, 
hung  on  adjustable  hangers,  as  suggested  before,  the 
grade  of  each  chute  can  be  adjusted  independently,  so 
as  to  get  just  the  right  velocity,  and,  at  the  same 
time  keep  the  delivery  end  of  the  chute,  just  high 
enough  to  clear  the  belt,  and  avoid  dropping  the  ma 
terial  on  to  the  belt  and  so  cutting  the  surface. 

If,  in  addition,  the  chute  is  made  a  double  decked 
one,  as  described  above,  the  fines  will  be  fed  into  the 
belt  first,  and  give  a  perfect  protection  to  the  belt 
against  damage  by  the  larger  pieces,  making  an  ideal 
arrangement  under  all  the  varying  conditions. 

When  the  delivery  chute,  is  at  right  angles  to  the 
belt,  and  the  belt  is  to  be  used, as  a  picking  table,  in 
which  case,  the  material  has  to  be  spread  over  the 
width  of  the  belt,  in  a  thin  even  stream,  to  enable  the 
impurities  to  be  seen  and  removed,  an  effort  is  some- 
times made  to  get  this  spreading  effect,  by  cutting  off 
the  end  of  the  chute  at  an  angle  of  45°. 

In  the  plan  view.  Figure  4,  thjs  idea  looks  allright, 
but  a  study  of  the  elevation  will  show  that  the  point 
C,  is  much  too  high  above  the  picking  table,  and  the 
material  dropping  from  this  point  will  be  detrimental 
either  to  the  belt  or  to  the  material. 

This  damage  can  be  averted,  by  making  the  line, 
CD,  level,  when  the  chute  will  appear  as  shown  by 
the  dotted  lines  in  the  elevation,  but  this  gives  a 
steeper  grade  along  the  side  C,  then  along  the  side  D, 
and  destroys  the  even  spreading  of  the  material,  by 
inducing  the  bulk  of  the  ore  to  run  to  the  point  C, 
and  leaving  the  rest  of  the  chute  bare. 

If  the  material  is  uniform  in  size,  and  delivered  to 
the  chute  in  small  quantities  at  a  time,  it  can  be  px'e- 
vented  from  travelling  across    the  chute,    by  fitting 


Fig.  4. 


Fig.  5. 


246 


IRON   AND   ft  T  E  E  T.   OV   f  A  N  A  D  A 


Septpmber,  1920 


allf^lo  or  the  bars  lonfritiidiiially  alonj?  the  bottom  of 
the  chute,  and  so  foruiiii},'  channels  compellin<;  the  ma- 
terial to  travel  parallel  fo  the  chute  sides. 

The  neatest  way  however,  is  to  fit  a  helical  cliute  as 
shown  in  Figure  5.  This  type  takes  more  head  room, 
and  is  more  expensive  to  make,  but  will  accomplish 
the  purpose  more  successfully,  if  proi)erly  desi^nu'd 
and  Tiuide,  than  any  other  type  of  chute. 

In  this  helical  chute,  we  have,  as  in  the  last  one,  a 
steeper  grade  along  line  E.F.,  than  along  line  (J II,  but 
the  centrifugal  force  acts  against  the  tendency  to  fall 
towards  jioint  F,  and  if  the  i-adius  of  the  chute,  is  not 
made  too  small,  will  give  an  evenly  spread  delivery 
on  to  the  picking  table.  The  smaller  this  radius,  the 
greater  will  be  tlie  difference  between  the  grades 
along  the  two  sides. 

Another  case,  that  requires  consideration  to  evolve 
a  satisfactory  chute,  is  that  shown  in  Figure  (i.  In  this 
case,  the  chute  is  a  twin  one,  having  one  receivii  g  end, 
and  two  delivery  points,  to  two  picking  tables.  The 
conditions  to  be  met,  are,  that  the  grades  nuist  follow 


Fig.  t). 

the  arrow  heads,  shown  on  the  plan,  in  order  that  th( 
stream  irfay  be  of  even  thickness  across  the  width  of 
the  two  parts  of  the  chute. 

To  arrange  this,  it  is  obvious  that  lines  LJ,  and  MK 
must  be  parallel,  and  in  the  same  plane,  and  this  Avili 
iisually  involve  having  a  slight  drop  at  the  point  T.., 
taping  off  to  nothing  at  point  M.    By  a  judicious  ar 
rangement  of  the  respective  grades  in  the  single  and 
in  the  twin  parts  of  the  chute,  the  drop  at  point  L 
can  be  kept  to  a  minimum,  and  sometimes  eliminated 
This  depends  upon  the  conditions  as  to  centers  of' 
picking  tables,  length  and  height  available,  and  can 
only  be  determined  by  laying  out  to  scale  on  the  draw 
ing  board. 


MINERALS  USED  IN  IRON  AND  STEEL  INDUSTRY 
PRODUCED  IN  QUEBEC  IN  1919. 

The  Kejjoi-t  of  the  .Superintendent  of  Mines  for  Q\ie- 
hec  for  1919  c(»ntains  information  icgarding  the  i)ro- 
duction  of  minerals  of  interest  to  the  iron  and  steel 
trades.  During  the  war  perfod,  Quebec  produced  many 
of  the  so-called  "war  minerals,"  notably  pyrites, 
molybdenite,  magnesite  and  chromite.  The  demand 
foi-  these  minerals  has  fallen  off  in  a  marked  manner. 
Chromite. 

Production  of  chromite  fell  to  8,184  tons  valued  at 
$223,331  compared  with  23,000  tons  valued  at  $770,- 
955  in  1918,  and  the  future  of  the  industry  depends 
largely  on  whether  the  United  States  imposes  an  im- 
])(irt  duty  on  chrome. 

Molybdenite. 

Oidy  one  production  of  molybdenite  is  reported  for 
1919,  "namely  83,002  lbs.  of  molybdenite  from  the  Moss 
Mine  of  the  Dominion  Molybdenite  Co.  Operations 
ceased  at  this  mine  on  March  10th  1919  owing  to 
market  conditions.  The  deposit  is  not  exhausted,  and 
the  mill  e(|uipment  is  desci-ibed  as  remarkably  efficient. 
Should  the  demand  arise,  the  Quebec  deposits  will  be 
able  to  produce  moderate  quantities  of  molybdenite 
for  an  indefinite  period. 

Magnesite. 

Magnesite  to  the  extent  of  9,940  tons  was  produced 
in  Quebec  in  1919,  being  a  considerable  decrease  from 
the  figures  of  1918.  Important  shipments  of  dead- 
burned  magnesite  were  made  during  1919  to  most  of 
the  steel  mills  in  the  Eastern  United  States  and  in 
Canada,  the  Repoi-t  mentioning  the  following  concerns 
who  liave  usc<l  Quebec;  magnesite  with  satisfaction, 
namely,  Bethleliejn  Steel  Co.,  Carnegie  Steel  C'o.,  Jones 
and  Laughlin,  Atlas  Crucible  Co.,  Halcomb  Steel  Co.. 
Ludhim  Steel  Co.,  and  all  the  Canadian  steel  plant>. 
Like  chromite.  the  future  of  the  Quebec  magnesite 
industry  depends  on  whether  or  not  a  prohibitive  pro- 
tective tai'iff  is  imposed  on  im|)ortations  from  Canada 
into  the  United  States. 

Copper  and  Pyrites. 

Production  in  1919  was  5.'{,965  tons  valued  at  $447.- 
623  comparing  with  125.446  tons  valued  at  $1  319  690 
in  1918. 

Activities  of  all  the  mines  were  affected  during 
the  early  part  of  1919  by  the  lack  of  demand  for 
pyrites  and  the  low  price  of  copper. 

TIk'  premier  of  Canada  .says  the  tariff  policy  of 
this  country  should  be  to  keep  Canadian  workingmen 
in  Canada,  to  make  goods  in  Canada,  and  to  give 
(Canadian  industries  just  enough  advantage  in  the 
Canadian  market  to  make  it  pay  them  better  to  stay 
here  and  expand,  than  to  diminish  th?ir  plants  and 
leave.  Mr.  Meighen  announces  his  Government  in- 
tends to  revise  the  tariff  to  secure  these  ends;  that 
wherever  a  tax  exists  that  is  not  necessary,  it  will  be 
wiped  out.  that  no  interests,  howi?ver  powerful,  will 
get  more;  and  that  no  wreckers  or  theorists,  however 
enthusiastic,  will  he  permitted  to  imperil  the  Avell- 
being  of  the  country  by  blindly  fixing  less.  Whether 
Mr.  Meighen  "s  governm  nt  can  carry  out  this  pr  i- 
gramme  or  not  time  alone  will  tell,  but  that  ^Ir. 
Meighen  has  outlined  the  specification  of  national 
well-being  few  will  deny.  Tln>  phrase  ''wreckers  or 
theorists"  is  a  very  happy  one.  Only  too  often  the 
tern>s  are  synonymous,  and  while  the  theory  is  beauti- 
ful, the  r?sult  is  most  dire. 
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Beneficiation  of  Lake  Superior  Ores 

From  CROWELL  AND  MURRAY'S  ''Iron  Ores  of  Lake  Superior". 


Sliipments  of  iron  ore  from  the  Lake  Superior  dis- 
trict up  to  and  including  1919  reached  the  total  of  946,- 
545,917  tons.  The  state  tax  commission  of  Minnesota 
estimated  the  reserves  of  iron  ore  in  Minnesota  in 
1919  at  1,394,923,451,  apportioned  among  the  ranges 
as  follows:  Mesabi,  1,325,035,574;  Vermilion,  11,059,- 
237;  Cuyuna,  58,828,640.  The  first  assessments  equa- 
lized by  the  Minnesota  tax  commission,  in  1907,  were 
on  a  basis  of  1,191,969,757  tons  of  merchantable  iron 
ore  in  the  ground.  The  assessed  valuation  was  $191,- 
706,682.  Since  that  year  approximately  420,000,000 
toivi  of  iron  ore  have  been  shipped  from  Minnesota,  bul 
despite  this,  according  to  the  tax  commission's  records, 
the  1919  record  of  merchantable  iron  ore  in  the  ground 
was  202,953,694  tons  greater  than  in  1907,  and  the  as- 
sessed valuation  was  $97,233,693  greater,  due  to  new 
developmeuts.  In  addition  to  the  commission's  es- 
timate of  merchantable  tonnages  it  was  stated  in  1919 
that  there  were  approximately  175,000,000  tons  of 
iron  ore  of  record  in  the  tax  commission's  office,  the 
grade  and  character  of  which  were  such  that  market 
conditions  and  standards  made  it  nonmerchantable, 
but  which  at  some  future  time  may  have  a  market 
value. 

Only  seven  mines  in  the  Lake  Superior  district 
shipped  more  than  1,000,000  tons  of  ore  in  1919,  while 
this  output  was  exceeded  by  more  than  12  mines  in 
1918.  Those  Avhich  shipped  more  than  1,000,000  tons 
in  1919  were :  The  Canisteo,  which  shipped  1,255,668 
tons ;  Hartley-Burt-Palmer,  1,064,838  tons ;  Hull-Rust, 
5,100,555  tons;  Kerr,  1,693,389  tons;  Missabe  Moun- 
tain, 1,260,095  tons,  and  the  Mahoning,  1,237,168  tons, 
all  of  the  Mesabi  range ;  and  the  Norrie  group  on  the 
Gogebic  range,  which  shipped  1,335,468  tons. 

Records  of  shipments  have  a  bearing  on  the  subject 
of  beneficiation  of  ores  as  showing  the  immense  ton- 
nages that  are  being  removed  from  the  Lake  Superior 
district  in  proportion  to  the  estimated  reserves.  In 
another  chapter  in  this  book  the  average  analyses  of 
the  iron  ores  since  1902  are  presented,  showing  the 
variation  in  the  quality  of  the  ores,  and  it  is  interesting 
to  note  in  this  connection  that  if  the  average  content 
of  iron  holds  up  in  the  next  ten  years  as  well  as  it 
has  since  1902,  the  average  percentage  of  iron  of  all 
grades  of  iron  ore  in  1920  will  be  about  51  per  cent, 
which  is  not  appreciably  lower  than  the  present  aver- 
age. But  while  the  average  quality  of  the  ore  has 
been  well  sustained  by  means  of  careful  mixing  and 
analysis,  the  time  is  not  far  distant  when  the  percent- 
age of  high-grade  ore  will  begin  to  show  more  of  a 
decline  ;  that  is,  there  Avill  be  less  tonnage  of  the 
better  grade  of  ore  for  mixing  with  the  leaner  ores, 
and  this  must  inevitably  show  in  the  record  of  ana- 
lyses. 

It  is  with  this  contingency  in  mind  tliat  some  of 
the  largest  producing  companies  are  devoting  atten- 
tion to  the  benficiation  of  ores.  As  a  general  propo- 
sition, buyers  of  Lake  Superior  ores  demand  a  pro- 
duct of  the  highest  quality  available  and  comparati- 
vely few  ores  of  inferior  grade  have  been  shipped.  It 
the  leaner  ores  are  smelted  in  their  natural  condition, 
the  cost  of  producing  pig  iron  will  increase,  due  not 
only  to  the  fact  that  additional  ore,  coke  and  lime- 
stone will  be  required  to  produce  a  unit  amount  of  pig 


iron,  but  also  to  increased  operating  and  overhead 
charges  at  the  furnaces.  These  factors  are  compen- 
sated for,  to  some  extent  by  the  lower  price  of  ores 
of  infej-'ior  grade,  but  it  is  probable  that  the  solution 
of  the  problem  lies  in  the  concentration  of  the  lower 
grade  of  ore  and  the  production  of  a  high-grade 
shipping  product. 

At  present  concentration  is  being  acjopted  in  a 
number  of  instances  in  the  Lake  Superior  region,  but 
it  is  probable  that  the  present  policy  of  taking  the 
best  of  ores  available  will  be  adhered  to  until  opera- 
tors are  forced  by  necessity  to  resort  to  the  lower 
grade  ores.  Recent  estimates  of  the  iron  ore.  resources 
of  the  Lake  Superior  region  show  that  the  ores  that' 
are  now  of  commercial  grade  will  be  exhausted  in  a 
comparatively  few  years  and  that  the  great  bulk  of 
the  iron  ore  resources  of  the  region  will  average  less 
thaii  45  per  cent  in  iron.  Concentration  methods  that 
will  make  this  low-grade  ore  available  are  sure  to 
become  of  increasing  importance. 

At  present  there  are  three  methods  of  beneficiating 
ores  as  found  on  the  Mesabi  range.  Certain  ore  de- 
posits comprise  an  ore  which  is  merchantable,  but 
which  contains  a  large  percentage  of  fine  sand  and 
not  infrequently  a  deleterious  percentage  of  paint 
rock,  rendering  it  unmerchantable  as  mined.  The  fine 
sand  and  paint  rock  are  capable  of  being  removed  by 
simple  washing.  The  machine  used  for  this  washing 
process  is  a  log  washer  which  does  not  differ  in  prin- 
ciple from  the  old  Thomas  log  washer  used  for  years 
for  Avashing  ores  in  Pennsylvania  and  certain  localities 
in  the  South.  Mesabi  range  practice  has,  however, 
greatly  improved  the  mechanical  construction  of  this 
machine  in  order  to  reduce  maintenance  and  increase 
tonnage. 

Certain  other  deposits  consist  of  ore  plus  a  variable 
percentage  of  rock.  The  ore  is  merchantable  but  the 
presence  of  the  rock  renders  it  unmerchantable,  unless 
the  rock  be  removed.  Ordinarily  the  rock  is  of  such 
size  that  screening  with  ordinary  stationary  grizzly 
bars  answers  the  purpose,  although  an  improved  form 
of  screening  machine  or  grizzly,  the  chain  grizzly, 
has  been  evolved  in  the  past  few  years.  A  third 
type  of  ore  deposit  comprises  a  material  which  is  all 
merchantable  but  which  contains  in  addition  to  the 
reasonably  fine  ore,  chunks  of  ore  too  large  to  be 
shipped  to  the  furnace.  To  make  such  a  deposit 
merchantable  it  is  necessary  that  the  chunks  be 
crushed  to  merchantable  size  and  this  involves  the 
removal  of  the  fines  and  then  the  crushing  of  the 
chunks. 

Recently  the  Oliver  Iron  Mining  Co.  erected  two 
large  plants,  one  at  Eveleth,  Minn.,  and  other  at  the 
Morris  mine,  Hibbing.  Other  companies  also  have 
been  active,  and  it  is  now  estimated  that  there  are 
on  the  Mesabi  range  approximately  12  washing  and 
'^;'M'eening  plants. 

The  ore  tributary  to  the  Oliver's  plant  at  Eveleth 
is  both  wash  ore  and  crush  ore  and  consequently  the 
plant  really  comprises  tAvo  plants,  the  Avashing  side 
and  the  crushing  side.  The  Avashing  side  comprises  a 
chain  grizzly  for  screening  out  the  oversize  which  is 
too  large  to  be  fed  to  the  washer.  If  the  oversize  of 
the  chain  grizzly  consists  of  ore  in  fairly  large  chunks 
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tliis  ore  passes  to  a  No.  8  gyratory  crusher  and  then 
conveyed  to  tlie  shippinof.  Tt\  however,  the  oversize  of 
the  chain  grizzly  is  h)w  grade  rock  it  is  delivered  to  a 
rock  bin  and  then  conveyed  to  the  rock  dump. 
The  throughs  from  the  chain  grizzly  are  con- 
veyed by  a  belt  conveyor  to  a  revolving  treni- 
mel  with  2-inch  holes  and  the  throughs  from 
the  tunnel  pass  to  a  log  washer.  This  log  wash- 
er differs  from  the  log  washers  in  use  at  the  other 
washing  plants  in  that  it  is  35  feet  long.  In  all  the 
other  washing  plants  on  the  range,  the  overflow  or 
tails  from  the  log  washers  pass  to  settling  tanks  and 
then  to  18-inch  log  washers,  locally  known  as  "turbos'  . 
P>y  increasing  the  length  of  tlie  logs  from  25  to  35  feet 
and  giving  the  logs  a  wide  and  slow  ovei-flow  the  ma- 
terial which  in  other  plants  receives  a  secondary 
washing  in  the  "turbos"  is  retained  within  the  logs, 
thus  dispensing  with  the  second  washing  of  the  fines. 

The  other  .side  of  the  Eveleth  plant  is  designed  to 
handle  such  ores  as  contains  large  chunks,  all  suffi- 
ciently high  grade  to  warrant  crushing.  It  comprises 
a  chain  grizzly  and  a  jaw  crusher,  48  x  60-inch  open- 
ing. The  throughs  from  the  chain  grizzly  are  con- 
veyed by  a  belt  to  the  shipping  bin.  The  chain  grizzly 
acts  also  as  a  conveyor  so  that  its  oversize  is  fed  di- 
rectly to  the  crusher.  The  crushed  ore  is  fed  on  to 
the  same  belt  that  conveys  the  throughs  from  the  grizz- 
ly to  the  shipping  bin. 

In  the  Morris  pit  there  are  deposits  of  ore  which 
contain  low-grade  rock.  This  pit  also  contains  depo- 
sits of  ore  much  of  which  is  in  the  form  of  large 
chunks.  The  Morris  plant,  therefore,  is  practically 
tAvo  plants,  one  for  crushing,  and  the  other  for  screen- 
ing. The  crushing  plant  comprises  a  chain  grizzly, 
the  throughs  from  which  are  discharged  to  a  belt  con- 
veyor and  conveyed  to  the  shipping  bin.  The  oversize, 
consisting  of  large  chunks  of  merchantable  ore  are  con- 
veyed by  the  chain  grizzly  to  the  48  x  60-inch  jaw 
crusher,  and  the  product  of  this  crusher  feeds  on  to 
the  same  belt  and  delivers  in  the  satne  shipping  bin. 

Wet  concentration  methods  also  are  now  in  use  at 
the  Trout  Lake  plant  of  the  Oliver  Iron  Mining  Co., 
near  Coleraine,  at  the  Hawkins,  Quinn-Harrison, 
Grosby,  York  and  La  Rue  mines  in  the  Nashwauk  dis- 
trict, and  at  the  Madrid  mine  at  Virginia,  on  the 
Cuyuna  range,  at  the  Rowe  mine  and  on  the  Marquette 
range  at  the  American  mine,  near  Diorite. 

The  Trout  Lake  plant  is  located  in  what  is  known 
as  the  Coleraine  district  on  the  west  end  of  the  Me- 
sabi  range  and  receives  ore  from  a  number  of  mines 
operated  by  the  Oliver  Iron  Mining  Co.  The  ore  is 
received  at  the  mill  in  railroad  cars  operated  over  hii 
enormous  earth  fill  which  is  approximately  4,000  feet 
long,  terminating  in  a  steel  trestle,  650  feet  long  and 
having  an  elevation  of  90  feet  above  the  railroad 
tracks  that  are  below  the  shipping  bins.  The  ore  is 
dumped  from  the  cars  into  receiving  bins  and  is 
handled  in  the  mill  entirely  by  gravity.  The  mill  con- 
sists of  five  units,  each  unit  being  capable  of  indepen- 
dent operation.  Each  unit  consists  of  a  receiving 
bin  having  a  capacity  of  450  to  500  tons,  from  which 
the  ore  is  sluiced  by-  water  jets  over  a  bar  grizzly 
into  a  revolving  conical  screen  with  2-inch  openings. 
The  oversize  from  the  screen  is  delivered  to  the  ship- 
ping bin  by  a  picking  belt,  and  the  undersize  is  treat- 
ed in  two  25-foot  log  washers.  The  concentrates 
from  the  log  washer  are  discharged  directly  into  the 
shipping  bin  and  the  tailings  are  de-watered  and  treat- 
ed in  two  18-foot  "turbos"  or  small  log  washers.  The 


concentrates  from  the  turbos  are  discharged  directly 
into  the  shipping  bin  and  the  tailings  are  de-watered 
and  treated  on  20  Overstrom  tables.  The  concentrates 
from  the  table  are  elevated  by  Frenier  pumps  to  de- 
watering  tanks  and  discharged  directly  into  the  ship- 
ping bin.  The  tailings  from  the  mill  are  collected  by 
launders  in  the  mill  basement  and  are  discharged  into 
Trout  Lake  by  a  concrete  launder  that  is  approximately 
2,000  feet  long.  The  plant  was  com[)lcted  in  1910. 
and  its  capacity  is  approximately  3,000,000  tons  of 
crude  ore  per  season. 

The  plants  in  the  Nashwauk  district,  with  the  ex- 
ception of  that  at  the  La  Rue  mine,  embody  the  samf- 
principles  as  the  Trout  Lake  plant:  the  distinctive 
features  being  in  the  methods  of  handling  the  crude 
ore  which  is  received  in  bins  located  outside  of  the 
plants  and  is  elevated  to  the  tops  of  the  mills  bv 
means  of  troughed  belt  conveyors,  which  discharge 
directly  onto  grizzlies  doing  away  with  receiving  bins 
at  tlie  tops  of  the  mills.  The  Hawkins  plant  was 
completed  in  1912,  the  Quinn-Harrison  in  1914,  and 
the  Crosby  plant  in  1916. 

The  plant  at  the  La  Rue  mine  differs  from  the 
other  plants  on  the  Mesabi  range,  in  that  the  turbos 
and  table  in  the  ordinary  plant  are  replaced  by  We- 
therbee  concentrators. 

One  of  the  most  interesting  of  the  new  plans  pro- 
posed for  the  concentration  of  ores,  from  the  stand- 
point of  commercial  possibilities  for  utilizing  immense 
tonnages  of  low-grade  ores,  is  that  pertaining  to  ma- 
gnetic separation  of  the  ores  as  found  on  the  eastern 
portion  of  the  Mesabi  range. 

The  deposits  of  the  east  end  of  the  Mesabi  range 
cover  very  large  areas,  and  consist  of  the  same  taco- 
nite  that  produces  the  hematite  of  the  central  and 
western  Mesabi.  It  is  not  deeply  covered  with  drift, 
but  outcrops  boldly  in  large  masses.  It  is  not  concen- 
trated locally  into  enriched  bodies  separated  by  leaner 
areas,  but  is  all  a  fairly  uniform,  hard,  banded,  un- 
altered chert,  carrying  about  25  to  30  per  cent  iron  as 
magnetite. 

The  Mesabi  Iron  Co.,  organized  by  Hayden,  Stone  & 
Co.,  and  under  the  direction  of  D.  C.  Jackling,  has 
taken  over  these  deposits  and  is  building  a  concentrat- 
ing plant  at  the  new  town  of  Babbitt  about  14  miles 
east  of  Mesaba,  Minn.  This  plant  is  to  have  a  capacity 
of  2000  to  3000  tons  per  day  and  is  based  on  the  ap- 
plication to  this  low-grade  material  of  the  methods 
which  liave  made  the  so-called  Prophyry  copper  pro- 
perties so  successful. 

In  1916  an  experimental  mill  was  built  in  Dulutli 
containing  full  sized  machinery  and  capable  of 
handling  from  100  to  260  tons  daily.  A  consider- 
able tonnage  of  material  was  concentrated  during 
1916,  1917  and  1918.  The  work  showed  that  the  re- 
sulting product  could  be  varied,  almost  at  will,  be- 
tween 60  per  cent  and  70  per  cent  iron  and  .006  per 
cent  to  .030  per  cent  phosphorus,  and  that  this  could  be 
made  on  a  large  scale  well  within  the  limits  of  cost 
set  by  iron  trade  conditions.  A  small  special  cargo  was 
sent  down  the  lakes  late  in  1918  assaying  63.27  per 
cent  iron  (natural  and  dry)  and  .008  per  cent  phos- 
phorus, but  it  is  assumed  that  large-scale  shipments 
will  normally  be  of  a  bessemer  product  carrying  about 
63  per  cent  iron  and  .020  per  cent  to  .030  per  cent  phos- 
phorus. This  matei'ial  is  a  sinter,  carrying  only  traces 
of  sulphur  and  titanium,  with  silica  between  6  per  cent 
and  10  per  cent  and  alumina,  lime,  magnesia  and  man- 
ganese, each  below  1  per  cent.    Some  of  the  iron  in 
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this  sinter  is  hematite  and  some  is  magnetite,  the  per- 
centages varying  according  to  the  treatment  given  on 
the  sintering  machine.  Like  the  analyses,  this  hema- 
tite percentage  is  v^ithin  reasonable  control.  Sinter 
made  from  finely  ground  magnetite  has  much  the 
structure  of  coke,  being  firm  yet  porous,  and  gives 
good  account  of  itself  in  the  blast  furnace.  The  me- 
thods to  be  used  in  the  plant  now  under  construction 
are  about  as  follows  : 

1 —  Stripping  :  Very  light.  Much  of  the  deposit  has 
no  covering  at  all. 

2 —  Quarrying  :  Side  hill  work.  Faces  40  to  60  feet 
high.  Churn  drill  holes  and  heavy  blasting. 

3 —  Steam  Shovel. 

4 —  Standard  gage  railroad  to  mill. 

5 —  Extra  heavy  primary  crushing  plant  to  2-inch 
-size. 

6 —  Dry  magnetic  separators  in  closed  circuit  with 
72  X  20-ineh  rolls,  reducing  to  about  1-8-inch  size  and 
discarding  about  50  per  cent  of  the  material  as  hard 
waste  rock  of  all  intermediate  sizes,  suitable  for  con- 
crete work,  road  building  and  rairoad  ballast.  A 
shipping  concentrate  can  also  be  taken  out  here  and 
shipped  without  further  treatment  if  desired. 

7 —  Ball  mills  grinding  the  1-8-inch  partlj^  concen- 
trated material  wet  to  80  to  100  mesh. 

8 —  Wet  magnetic  separators,  Davis  type. 

9 —  'Sintering  plant. 

No  one  of  these  operations  is  novel  or  untried.  Each 
is  in  successful  use  somewhere  else  with  costs  and 
results  well  known.  The  quarry,  railroad  and  coarse 
crushing  end  of  this  plant  will  be  in  operation  in  the 
late  fall  of  1920  if  labor  and  railroad  conditions 
permit.  The  entire  plant  should  be  in  production 
during  the  entire  season  of  1921.  It  is  being  built  on 
the  unit  basis,  so  that  additional  capacity  may  be 
added  at  will  up  to  almost  any  amount  desired. 


IRON  ORE  AND  PIG  IRON  PRODUCTION  IN 
ONTARIO  FIRST  SIX  MONTHS  OF  1920. 

Shipments  of  siderite  ore  from  the  Magpie  mine 
by  the  Algoma  Steel  Corijoration  and  of  briquettes 
produced  from  magnetite  ore  by  Moose  Mouiatain, 
Ltd.,  Hutton  township,  totalled  13,962  short  tons 
valued  at  $74,073.  The  first  rnentioned  used  its  en- 
tire output  in  the  blast  furnaces  of  the  Corporation 
at  Saiilt  Ste.  Marie,  while  the  latter  shipped  its  pro- 
duct to  Quebec  and  the  United  States.  The  new 
Helen  mine  of  the  Algoma  Steel  Corporation  has  been 
diamond  drilled  and  it  is  estimated  that  over  100  mil- 
lion tons  of  siderite  are  available  for  mining. 

The  pig  iron  output  by  the  Algoma  Steel  Corpora- 
tion at  Sault  Ste.  Marie,  Steel  Company  of  Canada 
at  Hamilton  and  Canadian  Furnace  Company  at  Port 
Colborne  was  321,826  short  tons  valued  at  $8,255,916. 
Only  58,387  tons  or  8.94  per  cent  of  the  total  of  653,- 
137  tons  of  ore  charged  to  the  7  furnaces  in  blast  was 
of  domestic  origin,  the  balance  being  imported  from 
the  United  States.  Furnaces  of  the  Midland  Iron  and 
Steel  Co.,  Parry  Sound  Iron  Co.,  and  Standard  Iron 
Co.,  were  not  operated  during  the  period.  The  out- 
put of  steel  from  pig  iron  was  337.048  tons  valued  at 
$1,661,570.  These  figures  do  not  include  any  second- 
ary steel  produced  in  the  electric  furnace  from  scrap 
iron  and  turnings. 


IRON  AND  STEEL  IN  CANADA  1919. 
Revised  Statistics  and  Comparison  with  1918. 

(Division  of  Mineral  Resources  and  Statistics,  Depart- 
ment of  Mines,  Ottawa.) 

1918  1919 

Iron  ore — Shipments :  Short  tons.  Short  tons. 

Hematite    485  125 

Magnetite    39,396  7,083 

Roasted  siderite  •. .  .  .        170,827  189,962 

Bog  ore    900   

Total  shipments   211,608  197,170 

Sold  for  export   118,472  5,883 

Imports  (Customs  record).  2,200,838  1,783,098 
Charged  to  blast  furnaces : 

Canadian  ore   96,745  78,391 

Imported  ore   2,146,995  1,674,194 

Charged  to  steel  furnaces  .  .  .  48,599  32,409 
Shipment  from  Wabana, 

Newfoundland   848,574  499,972 

Pig  Iron:  (blast  furnace)  : 

Nova  ■  Scotia   415,870  285,087 

Ontario   684,642  747,650 

Pig  Iron— electric  furnace   .  .  32,031  7,701 

Pig  Iron  production  by  grades  : 

Basic  '.   966,409  580,426 

Bessemer   47,446  15,338 

Foundry  and  malleable  .   .  .  178,099  322,017 

Total  production   1,195,551  917,781 

Exports  of  pig-iron   2,130  63,605 

Exports  of  ferro-alloys  .  .   .  .  23,781  22,449 

Imports  of  pig-iron  .'    67,396  35,800 

Imports  of  ferro-alloys   35,284  16  222 

Steel : 

Production  of  ingots  and  cast- 
ings .    1,873,708  1,030,34» 

Production  of  ingots  by  classes : 

Open  hearth  '   1,684,317  983,236 

Electric  steel   115,615  8,741 

Other  steels    339  1,062 

Direct  castings  by  classes : 

Open  hearth   62,017  -24,259 

Electric   3,515  6,761 

Other  castings   8,005  6,283 

Imports  of  steel  ingots,  billets 
and  blooms  from  U.S.  (U.S. 

Ciistoms  record)   277,012  11452 

Production  of  steel  rails    162,747  316'304 

Production  of  wire  rods   ....  154,789  153,723 

Imports  of  wire  rods   42,838  34,903 

Imports  of  tin  plate    72,844  43,407 

Value     of    total    exports  of 

iron  and  steel  goods  .  .  .  .  61,772,613  84,058,924 
Value    of    total    imports  of 

iron  and  steel  goods  ..  ..$178,-340,779  $181,332,310 

SHEET  MILL  CREW  MAKES  PRODUCTION 
RECORD 

What  is  believed  to  be  a  record  production  of 
sheets  as  made  by  a  crew  at  the  plant  of  the  Falcon 
Steel  Company,  Niles,  Ohio,  on  August  20th. 

One  of  the  crews  of  their  No.  7  hot  mill,  turned 
out  744  pairs  of  22  gauge— 30"  x  72"  sheets  in  8 
hours.  This  production  w^as  made  possible  by  the 
speeding  up  of  the  heating  in  furnaces  fired"  with 
powered  coal  where  the  Quigley  System  is  in  use.  ' 
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PIG  IRON  PRODUCTION  IN  CANADA,  DURING 
THE  FIRST  HALF  OF  1920. 

The  total  production  of  pig-iron  in  Canada  during 
the  first  half  of  1920  aceordinf?  to  statistics  collected 
by  the  Mines  Branch  of  the  Department  of  Mines,  Ot- 
tawa, was  502,667  short  tons  (499,891  tons  made  in 
blast  furnaces -and  2,796  tons  made  in  electric  fur- 
naces) as  compared  with  a  production  of  524,977  tons 
during  the  first  half  of  1919,  and  392,804  tons  during 
the  second  half  of  1919.  The  average  monthly  pro- 
duction of  pig-iron  during  the  first  half  of  1920  was 
83,778  tons  as  compared  with  an  average  monthly  pro- 
duction throughout  1919  of  76,482  tons. 

The  blast  furnace  plants  active  during  the  first  half 
of  the  year  were  those  of  the  Dominion  Iron  &  Steel 
Co.,  Ltd.,  at  Sydney;  the  Nova  Scotia  Steel  &  Coal  Co. 
Ltd.,  at  North  Sydney,  N.  S. ;  the  Algoma  Steel  Cor- 
poration at  Sault  Ste.  Marie,  Ont.j  the  Canadian  Fur- 
nace Co.,  Port  Colborne,  Ont.,  and  the  Steel  Company 
of  Canada,  Ltd.,  at  Hamilton,  Ont. 

The  blast  furnace  plants  at  Midland,  Pai-ry  Sound 
and  DeSeronto,  Out.,  were  idle  throughout  the  period. 

Pig-iron  was  made  from  scrap  iron  and  steel  in  two 
plants,  the  Shawinigan  Foundries.  Ltd.,  Shawinigan 
P'alls,  Que.,  and  the  Hull  Iron  &  Steel  Foundries.  Ltd., 
Hull,  Que. 

The  monthly  production  of  pig-iron  in  short  tons 
since  1916  has  been  as  follows: — 

1916 

January   

February    

March    

Avril    

May    

June    


July   92,012 

August   87,864 

September   102,744 

October   113,608 

November   104,436 

December   106,496 


1,169,257 


Average  monthly   97,438 


RAPID  INCREASE  IN  BY-PRODUCT  COKE 
OVENS  IN  UNITED  STATES 

In  connection  with  statement  that  the  tar  supply 
from  by-product  coke  ovens  is  barely  meeting  the 
needs  of  consumers  comes  the  announcement  that  853 
such  ovens  are  now  under  construction,  scheduled  for 
completion  before  the  close  of  the  current  year.  In 
1919,  758  new  ovens  were  completed  and  510  added 
to  existing  plants. 

Owing  to  the  great  demand  for  coal  by-products 
and  the  more  profitable  production  of  coke  in  this  man- 
ner, there  is  a  rapid  growth  in  the  extension  of  the 
by-product  coking  industry.  The  iron  and  steel  indus- 
try is  responsible  for  virtually  all  the  developments 
of  this  character. 

Coke  oven  production  of  tar  in  1918  was  approxi- 
mately 263,000,000  gallons,  or  about  two-thirds  of  the 
total  "output.  The  new  by-product  plants  lately  com- 
pleted or  building  will  much  increase  this  output. 

Companies  now  building  coke  ovens  are:  Birming- 
ham Cx)ke  &  By-Products  Co.,  50;  Sloss-Shef field,  120; 


BELCHER  ISLAND  IRON  ORES. 

In  the  Engineering  and  Mining  Journal  August  28 
number,  Mr.  E.  S.  Moore,  who  examined  iron  ore  de- 
posits of  Belcher  Islands  in  1916  says  that:  "The 
maximum  thickness  of  the  iron  formation  is  275  feet, 
but  the  great  bulk  of  the  formation  is  hard,  highly 
siliceous  jasper  with  bands  of  slate  or  greywacke,  the 
whole  averaging  less  than  30  per  cent.  iron.  One 
band  35  feet  thick,  measured  in  the  best  portion  of 
the  formation  and  carefully  sampled,  averaged  30.1 
per  cent,  iron,  with  37.97  per  cent,  silica,  0.039  per 
cent,  phosphorous,  and  a  trace  of  sulphur.  There  are 
considerable  bodies  of  this  low  grade  material  close 
to  tidewater.    The  highest  grade  sample  taken  and 

analyzed  ran  50.7  per  cent,  iron  There  has 

been  much  discussion  as  to  whether  the  iron  deposits 
of  the  Belchers  are  of  economic  value.  It  is  my  opinion 
that  they  are  so  lean,  and  the  climate  conditions  are 
so  unfavorable,  that  they  cannot  be  Avorked  at  present. 
Electric  smelting,  with  power  developed  on  the  falls 
on  the  numerous  rivers  CTitering  the  east  coast  of 
Hudson  Bay  might  be  employed,  but  even  then  the 
conditions  do  not  seem  promising." 

Some  of  those  who  have  examined  the  Belcher  Island 
iron  ore  deposits  during  the  past  few  years  are  much 
more  favorably  impressed  with  them  than  Dr.  Moore. 


No  report  of 

the  recent 

examinations  is. 

however. 

available  for 

publication. - 

-R.B.H. 

1917 

1918 

1919 

1920* 

89,187 

74,238 

103,963 

81,494 

83,801 

78,507 

86,840 

70,864 

103,789 

96,848 

91.286 

77.155 

100,789 

104,331 

93,359 

86.303 

108,891 

104,867 

83,059 

97,593 

99,998 

103,037 

66,470 

89,258 

I):!, 499 

109,723 

60.927 

100,727 

96,164 

67,404 

100,690 

95,102 

56,806 

103,277 

106,962 

56,049 

97,905 

106,585 

73,092 

87,152 

119,186 

78,526 

1,170,480 

1,195,551 

917,781 

97,540 

99,629 

76,482 

83.778 

Tennessee  Coal,  Iron  &  R.R.,  77;  St.  Louis  Coke  & 
Chemical  Co.,  80;  Donmer-Union  Coke  Corp.,  150; 
Lackawanna  Steel,  60;  Cambria  Steel,  60;  Jones  & 
Laughlin  Steel,  60;  Pittsburgh  Crucible  Steel,  100; 
Domestic  Coke  Corp.,  60;  and  Steel  &  Tube  Co.  of 
America,  36. 


SILICA  BRICK  MADE  IN  1919 

The  quantity  of  silica  (refractory)  brick  produced 
in  the  United  States  in  1919,  according  to  an  estimate 
made  by  the  United  States  Geological  Survey,  De- 
partment of  the  Interior,  was  the  equivalent  of  216.- 
363,000  9-inch  brick,  and  was  valued  at  $11,798,000. 
a  decrease  of  120,199,000  brick  and  of  $8,190,000  from 
1918.  The  average  price  per  thousand  decreased  from 
$59.39  in  1918  to  $54,53,  in  1919.  The  output  in  1919. 
though  much  smaller  than  that  in  1918,  was  much 
larger  than  that  made  in  any  year  pior  to  1916,  and 
the  value  in  1919  was  much  larger  than  in  any  year 
prior  to  1917. 
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The  Fnture  of  Oxygen  Enrichment  of  Air  in 
Metallurgical  Operations 

Apparent  Possibilities  of  Applying  Cheap  Oxygen   to  Various  Standardised  Metallurgical  Operations, 
Permitting  Closer  Economy  of  Blast  Furnace   Fuel,  Reducing  Atmosphere  in  the  Open-Hearth, 

and  Low-Silicon  Iron  to  Converters. 

By  F.  G.  COTTRBLL 


Although  oxygen  is  the  commonest  of  all  the  che- 
mical elements,  making  up  nearly  one-half  of  that 
portion  of  our  globe  which  we  have  yet  penetrated 
and  is  found  in  a  perfectly  free,  that  is,  chem.ieally 
uneombined  state  in  the  air,  simply  mixed  with  about 
four  times  its  volume  of  inert  nitrogen  and  very 
small  amounts  of  other  gases,  still  it  has  never  yet 
been  separated  and  used  in  any  concentration  above 
that  of  the  atmosphere  on  a  scale  at  all  commensurate 
with  its  importance  and  industrial  possibilities. 

Not  only  is  it  the  most  common  of  all  the  elements, 
but  it  enters  actively  into  more  processes  absolutely 
vital  to  human  life  and  industr^^  and  to  a  far  greater 
total  tonnage  than  any  other  element.  We  have 
knoAvn  of  it  and  its  striking  properties  ever  since 
Priestley  first  prepared  pure  oxygen  in  1774  and  it 
has  ever  since  been  a  potent  reagent  in  the  hands  of 
the  chemist  for  the  special  purposes  of  his  laboratory. 
Still  it  has  taken  over  a  hundred  years  to  bring  it 
forward  as  a  general  industrial  tool  even  to  the  com- 
paratively limited  extent  it  has  already  reached, 
while  many  other  elements  vastly  rarer,  in- 
herently more  difficult  to  extract  and  far  less  impor- 
tant in  their  practical  applications,  have  outstripped 
it  in  the  race. 

This  situaton,  in  fact,  presents  almost  an  unique 
anomaly  in  our  technical  and  economic  development 
and  can  onlv  be  compared  to  those  which  ushered  in 
the  industrial  applieatfon  of  the  steam  engine  and 
later  that  of  the  electrir-  dynamo  and  motor. 

Problem  Requires  Large-Scale  Technical  and 
Scientific  Co-operation 
The  reason  that  the  possibilities  and  importance  of 
very  large  scale  applications  of  concentrated  oxygen 
have  not  heretofore  heen  fully  appreciated  and  de- 
veloped probably  lies  in  the  very  magnitude  of  the 
proiect  and  the  diversity  of  both  technical  and  eco- 
nomic elements  involved,  rather  than  in  anv  special 
difficulty  inherent  in  any  one  of  th°se  individually.  In 
other  words,  what  is  most  fundamentally  needed  is  the 
broad  comprehensive  grasp  of  the  interrelation  of 
these  parts  of  the  problem  to  one  another  and  the 
ability  to  find,  bring  together  and  hold  in  active 
effective  co-operation  the  specialists  who  can  success- 
fully deliver  each  element  of  the  undertaking,  be  it 
technical,  administrative  or  financial. 

Turning  to  the  history  of  commercial  oxygen  pro- 
duction we  find  the  early  industry  based  generallv 
upon  the  decomposition  of  potassium  chlorate  by  heat 
and  the  chief  market  for  the  gas  in  the  oxyhydrosen 
or  lime  light  for  stereopticon  and  spectacular  purpo- 
ses with  a  smaller  though  important  field  for  me 
dical  use.  This  process  of  manufacture  held  the  field 
for  practical  purposes  for  many  years.  Later  came 
the  Brinn  process  substituting  barium  dioxide  for  the 
potassium  chlorate  and  having    the  significant  novel 


*  Paper  presented  at  tbe  meeting  of  Iron  &  Steel 
Institute,  New  York.  May  20,  1930. 


feature  of  regeneration  of  the  residue  of  barium  mo- 
noxide back  again  the  barium  dioxide  by  recombina- 
tion of  oxygen  from  the  air  through  a  change  of  either 
pressure  or  temperature,  thus  amounting  on  the  whole 
to  the  use  of  barium  compounds  merely  as  a  carrier 
to  effect  the  fairly  direct  separation  of  oxygen  from 
the  air. 

The  Brinn  process  came  very  early,  however,  into 
active  competition  with  the  production  of  oxygen  by 
the  electrolysis  of  water,  the  growth  of  this  latter 
from  about  1895  being  a  natural  consequence  of  the 
rapid  general  development  and  introduction  of  elec- 
tric power  into  industry  in  general. 

Since  in  the  electrolytic  process  the  determining 
factor  of  cost  is  the  power  consumption  and  it  Avas 
relatively  easy  from  the  first  to  closely  approximate 
in  practice  the  theoretical  efficiency  possible  by  this 
process,  the  cost  of  oxygen  soon  became  standardized 
to  the"  cost  of  power  on  the  open  market  and  became 
almost  as  stable  as  that  of  power  itself.  Furthermore, 
electrolytic  cells  were  relatively  easy  to  build  and 
operate  in  units  of  any  size  and  there  were  no  truly 
fundamental  patents  to  affect  the  situation. 

The  last  and  most  important  innovation  was  the 
commercial  development  by  Carl  Linde,  of  Munich, 
and  later  by  Georges  Claude,  of  Paris,  of  air  separa- 
tion through  liquefaction  and  distillation. 

This  it  was  that,  first  vividly  opened  up  to  those  in 
position  to  appreciate  it  the  real  vision  of  the  ultimate 
possibilities  for  really  cheap  oxygen.  It  did  not  and 
has  not  to  date,  however,  brought  any  significant 
lowering  of  the  price  of  oxygen  to  the  ultimate  con- 
sumer and  this  is  still  practically  determined  as  far 
as  this  country  is  concerned  by  the  cost  of  production 
of  the  25  per  cent  of  our  present  supply  still  manu- 
factured through  the  electrolytic  process,  plus  the 
cost  of  bottling,  freight  on  steel  cylinders  and  over- 
head of  the  sales  and  administrative  machinery  re- 
quired in  such  a  business. 

View  of  the  Present  Oxygen  Industry 

Speaking  in  round  figures,  merely  to  give  a  birds- 
eye  view  of  the  present  oxygen  industry  in  relation  to 
what  expansion  and  changes  application  to  major  me- 
tallurgical operations  would  mean,  the  United  States 
present  production  is  about  3,000,000  cu.  ft.  or  say, 
130  tons,  of  oxygen  per  day,  over  95  per  cent  of  which 
is  probably  used  in  torches  for  cutting  and  Avoiding 
purposes. 

The  one-quarter  of  this  produced  by  electrolysis 
comes  from  several  hundred  privately  owned  plants, 
many  of  them  quite  smal,  and  producing  gas  only  for 
their  owners  uses.  The  remaining  threcrfourth  of 
the  supply  comes  from  about  50  air  liquefaction  plants 
owned  and  operated  by  the  Linde  Air  Products  Co., 
using  the  Linde  process,  and  the  Air  Reduction  Co., 
using,  for  the  most  part,  the  Claude  process,  but  with 
still  some  production  from  the  old  Hildebrand  pro- 
cess.   The  first  of  these  two  companies  is  the  older 
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and  has  somewhat  tlie  hirger  production.  Practically 
the  whole  product  from  both  companies  is  compressed 
into  steel  cylinders  and  sold  to  the  trade. 

The  largest  single  installation  for  air  separation 
ever  erected  was  in  connection  with  tlic  cyanamidc 
nitrogen  fixation  plant  built  for  tlir  (lovoriiinent  at 
Muscle  Shoals,  Alabama,  during  the  war.  This  con- 
sists of  thirty  of  the  largest  size  of  Claude  units.  It 
was  bult  primarily  to  secure  nitrogen  but  if  operated 
at  full  capacity  for  oxygen  would  be  just  about  equal 
in  output  to  this  country's  total  production  as  giveii 
above,  aiul  this  in  turn  is  just  about  ecjual  to  1-5'  ot 
the  amount  of  oxygen  contained  in  the  air  blown  to 
one  full  sized  iron  blast  furnace  making  approximately 
500  tons  of  iron  per  day.  The  United  States'  aver- 
age daily  production  of  iron  last  year  was  equivalent 
to  that  of  about  170  such  furnaces  running  every  day 
in  the  year. 

Horsepower  Required  to  Separate  Oxyg-en  From 
Water  and  From  Air 

Computed  directly  from  its  heat  of  formation  water 
should  theoretically  be  decomposable  with  a  voltage  of 
1.48  and  a  current  consumption  of  3,0;^2.000  amp.  lir. 
per  ton  of  oxygen;  or  in  round  numbers  about  6,000 
hp.  hr.,  which  even  at  0.2.  per  iip.  hr.  would  be  $12  per 
ton  of  oxygen  produced.  This  represents  the  energy 
of  chemical  combiiuition  of  the  oxygen  with  the  hy- 
drogen in  the  formation  of  water  and  must  be  sup- 
plied from  without  in  the  decomposition  of  the  latter. 

In  the  separation  of  air,  on  the  other  hand,  there 
is  no  chemical  combination  to  overcome.  The  oxygen 
and  nitrogen  simply  dilute  one  another  in  a  .simple 
mixture  of  the  two,  and  theoretically  require  no 
energy  expenditure  for  their  mere  separation.  Due  to 
their  mutual  dilution,  however,  their  partial  pressu- 
res in  the  mixture  are  only  1-5  atmosphere  for  the 
oxygen,  and  4-5  atmosphere  for  the  nitrogen  and  as 
when  finally  separated  they  must  both  have  been 
compressed  up  to  one  atmosphere,  we  mufit  do  at 
least  this  much  work  upon  them  which  amounts, 
under  assumption  of  isothermal  compression  to  be 
about  60  hp.  hr.  per  ton  of  oxygen  produced,  or  only 
about  1  per  cent  of  that  theoretically  required  by  the 
electrolytic  process  for  producing  the  same  quantity 
of  oxygen,  the  byproducts  being  in  the  one  ease  31/2 
tons  of  nitrogen  and  in  the  other  1-8  ton  of  hydro- 
gen. The  values  above  given  are,  of  course,  the  purely 
theoretical  limits  based  on  100  per  cent  efficiency  for 
every  step  of  the  process  and  piece  of  the  apparatus 
employed  and  apply  equally  to  any  "reversible" 
process  irrespective  of  whether  it  depends  upon  me- 
chanical, physical  or  chemical  steps.  Thus,  whether 
we  try  to  centrifuge  the  gases  apart,  or  liquefy  and 
distill  them,  or  dissolve  them  in  water  under  pres- 
sure and  re-liberate  them  in  fractionated  form  from 
solution,  or  even  combine  the  oxygen  with  barium 
oxide  and  re-liberate  it,  as  in  the  old  l>i-inn 
process,  the  theoretical  limiting  power  requii-cments 
are  the  same  and  all  that  interests  us  from  the  power 
standpoint  in  any  cyclic  process  is  ihe  measure  in 
practice  of  its  divergence  from  reversibility.  The 
criteria  of  selection  among  these  alternative  processes 
from  the  side  of  power  consumption  must,  therefore, 
be  based  upon  losses  of  reversibility,  i.e.,  on  friction, 
mechanical  leakage,  leakage  of  heat,  chemical  inertia 
and  losses  of  thermodyiuimic  potential  generally.  In 
practice  today  the  electrolytic  process  actually  reaches 
an  efficiency  of  from  80  to  85  per  cent  and  probably 
only  very  small  additional  gains  on  this  can  be  look- 


ed   for   without    running   iij)   fixed   charges  propor- 
tionally. 

Of  all  the  proposed  air  separation  processes,  that  of 
air  liquefaction  and  distillation  seems  not  only  to  have 
already  outstripped  all  others  in  the  race  but  to  pre- 
sent naturally  the  most  attractive  features  for  large 
scale  devel()i)rneiit. 

Centrif  ug-al  Separation  of  Oxygen  From  Air 

I'nder  very  high  centrifugal  force  there  is  an  ap- 
preciable teuflency  for  air  to  stratify  into  layers  of 
increasing  oxygen  content  toward  the  periphery  of 
the  rotating  mass,  but  the  effect  is  rather  small  for 
the  magnitude  of  centrifugal  force  we  can  expect  to 
reach  safely  on  a  large  scale  with  the  strength  of  ma- 
terials of  construction  now  available.  If  we  think  of 
this  as  a  continuous  process  with  the  air  steadily 
flowing  through  the  apparatus,  very  special  precau- 
tions would  apparently  be  necessary  to  prevent  the 
current  from  disturbing  the  process  of  stratification, 
as  there  would  be  no  sharp  boundary  between  layers 
of  different  composition  as  there  is  between  liquid  and 
gas  in  the  li(iuefaction  process.  There  have  b«en 
luimerous  patents  taken  out  on  the  centrifugal  sepa- 
ration of  gases,  but  none  of  them  as  yet  published 
seems  to  meet  in  comprehensive  detail  many  of  these 
fundamental  difficulties,  though  one  would  be  rash 
indeed  to  predict  that  liiunan  ingenuity  may  not  yet 
produce  something  of  practical  value  in  tbis  field. 
However  oxygen  and  nitrogen,  with  a  ratio  of  densi- 
ties of  only  7  to  8,  present  one  of  the  most  unfavor- 
able pairs  of  gases  which  could  be  selected  to  which 
to  apply  the  centrifugal  method  so  that,  if  it  ever  is 
worked  out  in  practice,  it  is  apt  to  find  its  best  com- 
petitive field  elsewhere,  at  least  at  the  outset,  say  for 
example,  in  separating  hydrogen  from  water  gas 
where  the  ratio  of  densities  is  from  50  to  100  times  as 
favorable  for  this  method. 

Solution  of  air  in  water  and  re-liberation  by  drop 
in  pressure  also  effects  a  concentration  of  the  oxygen, 
as  it  is  more  soluble  .than  the  nitrogen.  If  high  con- 
centrations are  desired,  it  becomes  necessary  as  in  the 
case  of  centrifugal  trea'tment,  to  repeat  the  process 
several  times.  The  process,^  while  simple,  would  re- 
quire, however,  either  very 'large  equipment,  or  the 
use  of  very  high  pressure,  or  both,  when  compared  to 
direct  liquefaction. 

The  ues  of  a  chemical  absorbent  like  the  barium 
oxide  of  the  Brinn  process,  would  be  much  more  prac- 
tical and  attractive  if  we  could  find  some  cheap  and 
stable  substance  M^hieh  had  much  the  same  proper- 
ties as  the  heamoglobin  of  the  blood  with  respect  to 
the  absorbing  and  liberating  of  oxygen  without  waste 
of  energy.  Up  to  date,  however,  none  of  the  many 
substances  which  have  been  suggested  for  the  pur- 
pose have  proved  to  combine  these  desirable  qualities 
in  sufficiently  high  degree  to  promise  serious  compe- 
tition with  the  liquefaction  process. 

Expected  Economies  in  FractionaJ  Separation 

The  jiower  efficiency  in  commercial  air  separation 
plants  already  reached  on  the  other  hand  has  probably 
not  much  exceeded  if  indeed  it  has  reached  10  per 
cent  of  the  theoretical  as  above  given.  Here,  how- 
ever, there  is  a  much  more  hopeful  outlook  for  impro- 
vement, as  there  seems  no  fundamental  reason  why  we 
should  not  multiply  tlie  present  efficiency  several  fold 
by  applying  the  same  sort  of  good  intelligent  engineer- 
ing which  has  brought  the  steam  engine  to  where  it 
stands  todav.  as  the  elements  of  the  problems  are 
fundamentally  almost  identical. 
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Even  with  present  equipment,  the  power  cost  item 
in  air  separation  is  of  an  order  of  magnitude  compa- 
rable with  the  items  of  fixed  charges,  labor  and  other  , 
costs,  in  all  of  which  further  reduction  can  also  rea- 
sonably be  expected. 

In  considering  items  of  cost,  and  especially  as  con- 
cerns installation  and  power,  it  is  well  to  bear  in  mind 
that  if  the  oxygen  plant  is  included  as  an  integral 
part  when  the  metallurgical  works  are  first  built,  a 
very  considerable  saving  may  probably  be  made 
through  the  reduction  in  size  or  the  entire  elimina- 
tion of  other  structures,  such  as  stoves,  dust  catchers, 
gas  mains  and  the  like  and  that  a  number  of  power 
.savings  might  likewise  probably  be  effected,  through 
the  detailed  discussion  of  this  belongs  more  properly 
under  the  later  head  of  the  metallurgical  applications 
themselves.  The  development  of  this  work  is  strictly 
an  engineering  project  dealing  with  the  handling  of 
large  masses  of  material  and  must  be  approached 
through  practice  at  every  point  as  contrasted  with  la- 
boratory and  experimental  methods. 

The  possible  effects  to  be  expected  from  oxygen 
enrichment  of  the  air  stream  must  be  rather  careful- 
ly distinguished  under  several  different  heads. 
Effect  on  Oxygen  on  Calorific  Intensity 

The  effect  which  we  are  most  apt  to  think  of  first 
is  simply  raising  the  temperature.  This  may  benefi- 
cial and  important  in  some  eases,  but  most  of  our 
present  metallurgical  processes  are  already  stan- 
dardized to  pretty  definite  temperatures  for  very  good 
reasons  and,  if  enrichment  of  the  air  is  applied  to 
them,  the  chief  reasons  will  probably  be  other  than  for 
a  temperature  change  per  se.  In  fact  many  tempera- 
tures in  metallurgical  operations  are  more'  definitely 
defined  by  the  character  of  the  charge  than  is  always 
recognized  even  by  those  most  familiar  with  practi- 
cal operation.  This  is  particularly  so  in  blast  fur- 
nace operations  for,  if  more  heat  units  are  supplied 
or  less  taken  away  the  furnace  simply  runs  faster, 
but  the  temperature  of  the  metal,  and  slag,  can  vary 
only  slightly,  as  these  are  nearly  through  not  quite 
completely  determined  by  the  composition  and  con- 
sequent melting  point  of  the  charge.  The  tempera- 
ture of  the  coke  and  gas  current  in  the  furnace,  es- 
pecially in  its  lower  position,  may,  ofcourse,  rise  very 
considerably  and  this  in  turn  slightly  superheat  the 
metal  and  slag  as  they  fall  through  the  lower  part  of 
the  furnace  filled  chiefly  with  coke. 

The  most  important  way  in  'which  enrichment  of 
blast  may  essentially  influence  blast  furnace  tempe- 
ratures is  indirectly  by  allowing  variations  in  compo- 
sition of  charge,  e.g.,  making  of  ferrosilicon  directly 
in  the  blast  furnace.  In  the  case  of  the  open  hearth, 
and  specially  the  converter,  the  temperature  question 
is  a  more  prominent  one,  as  their  operation  is  not  con- 
trolled by  the  melting  and  automatically  flowing  away 
of  their  charges. 

On  the  other  hand,  the  distribution  of  heat  bet- 
ween the  hearth  and  shaft  of  the  blast  furnace  is  tre- 
mendously influenced  by  enrichment  of  the  blast  with 
oxvgen  because  the  diminution  of  the  total  amout  of 
gases  going  up  the  shaft  per  unit  of  carbon  burned. 
It  must  be  remembered  that  the  blast  furnace  is  of 
all  our  metallurgical  equipment  the  most  complica- 
ted from  the  standpoint  of  interrelated  mechanical 
and  chemical  processes  going  on  inside  of  it  and  has 
reached  its  present  state  of  development  by  veij 
gradual  and  conservative  steps  over  a  long  period. 
It  m-ay  therefore  not  present  the  most  favorable  unit 


on  which  to  commence  the  regular  use  of  enriched  air 
for  standard  and  continuous  operations. 

In  fact  if  we  ever  come  to  use  higly  enriched  air 
in  making  ordinary  pig  iron  the  resulting  furnace  is 
apt  to  have  very  little  resemblance  to  the  blast  fur- 
nace of  today.  Our  experience  in  the  meantime  M^ith 
electrical  furnaces  should  help  .greatly  in  this  evolu- 
tion, as  the  conditions  to  be  fulfilled  in  an  enriched 
air  furnace  may  reasonably  be  expected  to  lie  between 
those  of  the  electric  and  the  present  blast  furnace. 
Attractive  Use  as  Standby 

As  the  blast  furnace,  however,  is  the  piece  of  equip- 
ment requiring  the  most  continuous  and  uninterrup- 
ted operation,  it  may  be  that  the  enrichment  of  air 
for  it  as  an  emergency  measure  in  case  of  trouble  such 
as  a  threatened  freeze-up  may  prove  of  considerable 
importance.  Not  that  freeze-ups  really  happen  with 
the  frequency  which  one  would  assume  from  their 
prominence  in  text  books  and  discussions,  but  that  this 
very  infrequency  may  mean  that  blast  furnace  ope- 
rators have  come  to  Avork  with  so  safe  a  margin  of 
conditions  to  avoid  them,  that  this  insurance  is  cost- 
ing daily  in  coke  consumption  and  other  requiiie- 
ments  or  results  very  much  more  than  we  realize, 
and  if  one  could  have  a  standby  source  of  oxygen  for 
enrichment  purposes  in  ease  of  emergency,  even 
though  it  were  not  used  at  all  in  normal  operations 
it  might  permit  of  safely  running  on  a  very  much  clo- 
ser margin  in  the  heat  allowance  of  the  furnace  and 
making  important  improvements  in  its  general  eco- 
nomy and  efficiency. 

Another  important  effect  of  the  enrichment  of  the 
air  would  be  the  higher  calorific  value  of  the  blast 
furnace  gas  obtained  as  a  byproduct  due  to  elimina- 
tion of  part  of  its  nitrogen.  This  in  turn  should  mean 
cheapening  of  gas  engine  and  other  equipment  on 
which  it  may  be  used.  Furthermore  the  removal  of 
nitrogen  from  the  blast  air  will  tend  to  eliminate  the 
necessity  for  hot  blast  stoves  which  at  present  consu- 
me about  1-3  of  the  total  heat  value  of  the  gas  pro- 
duced in  the  furnace. 

Oxygen  in  Open-Hearth 

The  open-hearth  presents  some  of  the  most  interest- 
ing possibilities  for  the  application  of  oxygen,  par- 
ticularly in  those  operations  where  the  electric  fur- 
nace has  been  the  open-hearth's  strongest  competi- 
tor, e.g.,  Avhere  very  high  temperatures  coupled  with 
a  reducing  atmosphere  are  desired,  as  in  the  elimina- 
tion of  sulphur  as  calcium  sulphide.  With  an  open- 
hearth  using  ordinary  air  in  order  to  reach  the  highest 
temperatures  now  attainable,  a  complete  and  care- 
fully balanced  combustion  of  the  gases  must  be  secu- 
red resulting  in  a  neutral  or  slightly  oxidizing  atmos- 
phere, whereas  if  part  at  least  of  the  furnace 's  burden 
of  inert  nitrogen  could  be  removed  by  the  use  of  en- 
riched air  the  same  temperature  could  be  reached 
while  still  having  a  residue  of  unburnt  material  in 
the  gas,  thus  producing  a  strongly  reducing  atmosphe- 
re. By  enriching  the  air  the  total  volume  of  gases 
passing  through  the  furnace  per  unit  of  fnel  burned 
and  heat  produced  may  be  cut  down  enormously,  sin- 
ce in  the  air  there  are  four  volumes  of  inert  nitrogen 
to  every  volume  of  useful  oxygen.  This  would  greatly 
facilitate  heat  exchange  and  reduce  mechanical  dif- 
ficulties such  as  dust  losses,  maintenance  and  controd 
of  draft  and  the  like,  or  on  the  other  hand  permit 
of  speeding  up  the  furnace  and  thus  increasing  its 
daily  output  and  correspondingly  reduce  fixed  char- 
ges arid  labor  per  unit  of  product. 
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If  we  carry  the  application  of  oxygen  back  of  the 
open-hearth  to  the  gas  producer  we  may  still  further 
extend  the  same  principles  and  deliver  to  the  furnace 
more  thermal  units  per  unit  of  primary  fuel  consumed ; 
beside  the  actual  saving  of  fuel  which  this  repre- 
sents, it  may  in  some  instances  be  still  more  important 
in  cutting  down  the  amount  of  impurities,  especially 
sulphur,  carried  into  the  metal  from  the  fuel.  Aside 
from  both  of  these  considerations  and  viewing  the 
gas  producer  simply  as  an  isolated  unit  ,connec- 
tion  with  either  heating  or  power  operations,  oxygen 
enrichment  of  its  air  supply  will  permit  the  use  of 
fuels  which  could  not  otherwise  be  burned  in  it  at  all 
iiiid  thus  vastly  increase  our  available  fuel  resources. 

Converting  Practice 

In  the  matt(«r  of  possible  application  to  the  con- 
verter it  is  perhaps  hazardous  to  speculate  in  advance 
of  actual  experimentation,  but  once  an  adequate  sup- 
ply of  oxygen  is  available  in  the  steel  works  such 
experimentation  will  almost  inevitably  produce  use- 
ful results,  some  perhaps  from  directions  we  least  ex- 
pect. One  of  the  conditions  limiting  what  metal  may 
go  to  thft  converter  is  the  fuel  value  of  the  metal- 
loids it  contains  and  in  many  cases  we  are  paying 
rather  heavily  through  operating  conditions  of  the 
blast  furnace  to  put  silicon  into  iron  largely  for  its 
fuel  value  later  in  the  converter.  A  good  part  of 
these  heat  requirements  might  be  removed  by  ab- 
stracting part  of  the  dead  load  of  inert  nitrogen  from 
the  converting  air.  Whether  such  a  procedure  might 
lead  to  a  change  in  our  practical  classification  of  bes- 
semer  ores  is  an  interesting  question,  but  there  seems 
to  be  much  difference  of  opinion  at  present  and  so 
many  factors  enter  into  the  problem  that  all  that  can 
liere  be  done  is  to  merely  mention  the  problem  as 
suggestive  of  tlic  wide  and  intensely  interesting  field 
of  possibilities  which  cheap  (Jxygen  will  open  up. 

In  the  copper  blast  furnace  running  on  sulphides 
with  its  relatively  short  shaft  and  hot  top,  the  advan- 
tage of  oxygen  enrichment  is  much  less  open  to  ques- 
tion than  in  the  case  of  the  iron  furnace.  Further- 
more in  all  furnace  treatments  of  sulphide  ores  the 
problem  of  disposal  of  the  sulphur  in  the  waste  gases 
is  one  of  ever  increasing  acuteness  as  our  mining  and 
smelting  communities  with  increase  in  surrounding 
settlements  meet  with  more  and  more  exacting  con- 
ditions with  regard  to  fume  and  smoke  abtement. 
One  of  the  difficulties  in  the  way  of  the  successful 
economic  treatment  of  many  of  these  gases  for  the 
removal  and  utilization  of  the  objectionable  consti- 
tuents has  been  the  great  dilution  of  the  latter  and 
consequent  large  volume  of  inert  gases  to  be  handled,  a 
situation  which  may  have  quite  a  bearing  on  the  inte- 
rest manifested  in  the  problem  under  discussion.  In 
this  connection  the  use  of  oxygen  may  also  prove  the 
key  to  the  commercial  recovery  of  sulphur  in  elemen- 
tary form  from  sulphide  ores  which  has  been  a  ver}^ 
elusive  and  at  times  a  very  live  problem  ever  since 
John  Hoi  way's  classic  work  on  pyritic  smelting  in 
1878.  Also  in  the  roasting  of  difficulty  burning 
sulphide  ores  such  as  those  of  zinc  and  very  low  grade 
copper  ores  and  tailings  preparatory  to  leaching,  the 
availability  of  cheap  oxygen  will  be.  very  important 
especially  where  the  resulting  gases  are  to  be  further 
utilized  for  their  sulphur  dioxide  content  either  for 
sulphuric  acid  manufaciure  or  for  other  purpose. 


Last  but  perhaps  not  least  may  be  mentioned  the 
part  that  oxygen  may  play  in  some  of  the  newest 
developments  of  general  metallurgy,  viz.,  volatiliza- 
tion processes,  where  in  contrast  to  most  of  the  older 
metallurgical  processes  high  temperatures  may  in 
themselves  play  an  important  role.  Aside  from  zinc, 
cadmium,  and  mercury  it  is  only  lately  that  we  have 
seriouly  con(;erned  ourselves  with  the  primary  reco- 
very of  metals  by  volatilizing  them  from  their  ores 
but  just  as  hydrometallurgy  after  a  long  and  discou- 
raging struggle  finally  won  a  foothold  through  the 
sucessful  application  of  the  cyanide  process  to  gold 
and  silver  ores,  so  now  what  we  might  term  "gas-me- 
tallurgy" seems  also  struggling  for  recognition  anil 
finding  encouraging  applications  to  lead,  copper, 
gold,  and  silver,  to  say  nothing  of  potash  and  phos- 
phorus. 

But  these  last  two  carry  us  off  again  and  still 
further  into  the  field  of  appliei^l  chemistry,  where  be- 
sides the  very  important  group  of  carbides  and  nitri- 
des there  are  a  host  of  other  aj)p!ications  for  cheaj) 
industrial  oxygen,  even  the  mention  of  which  the  li- 
mitations of  time  and  the  intended  scope  of  this  paper 
forbid. 


A  UNIQUE  AND  NOTEWORTHY  RECORD  OF 
SAFETY  IN  HAZARDOUS  EMPLOYMENT. 

The  case  of  a  night  shift  of  160  men  in  an  extra- 
hazardous department  who  went  for  four  years  with- 
out a  single  lost  time  accident — the  most  reraarkalih' 
record  of  its  kind — has  just  come  to  the  attention  ni 
the  National, Safety  Council  in  the  plant  of  one  of  it^ 
members,  the  American  Steel  and  Wire  Company. 

This  record  was  made  at  the  Electric  Cable  Works, 
a  department  of  the  South  Works  of  the  company  at 
Worcester,  Mass.  On  December  31,  1919,  the  night 
shift  of  this  department  completed  its  fourth  year, 
operating  hazardous  processes  such  as  coating  eabbs 
with  molten  lead,  slitting  rubber  with  series  of  re- 
volving knives,  and  rolling  heavy  cable  reels  from 
place  to  place,  without  a  single  lost  time  accident. 
These  hazards,  peculiar  to  this  company,  are  in  addi- 
1  ion  to  the  ordinary  perils  of  gears  temporarily  left 
unguarded,  electric  switches,  and  grinding  tools.  The 
fact  that  this  work  is  all  done  at  night,  when  work- 
men are  naturally  less  fit,  makes  the  record  truly  re- 
markable. 

This  safety  achievement  is  attributed  by  Stephen  W. 
Tener,  Director  of  Safety  for  the  plants  of  the  Am- 
erican Steel  and  Wire  Company,  to  three  things;  first, 
the  special  efforts  that  have  been  made  to  educate 
the  workmen  in  safety;  second,  the  fact  that  the 
company  spared  no  expense  in  providing  safeguards 
for  dangerous  machines  or  revising  dangerous  pro- 
cesses;; third,  the  fact  that  the  foreman  of  the  de- 
partment was  himself  thoroughly  converted  to  the 
Safety  idea. 

Safety  posters  are  placed  regularly  on  the  bulletin 
boards  of  this  plant  and  interesting  safety  meetings 
are  held  frequentl.v.  George  E,  Harbour,  foreman  of 
the  department,  has  grasped  the  importance  of  acci- 
dent prevention  -and  made  the  record  possible  by  con- 
stantly impressing  the  importance  of  care  upon  the 
workmen  and  setting  an  example  by  faithfully  em- 
ploying safety  methods  himselfs. 
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Casting  and  Molding  Streel  Ingots 

By  EMIL  GATHMANN,  Baltimore,  Md. 

•(Presented  at  Lake  Superior  Meeting,  A.I.M.M.E., 
Aug.  23-28,  1920.) 

Steel  as  it  is  poured,  or  teemed,  into  the  mold  for 
forming  the  ingot  may  be  broadly  separated  into  two 
divisions;  i.e.,  effervescing  or  gassy  steel,  also  term- 
ed evolution  steel,  and  non-effervescing  or  killed  steel, 
also  termed  solution  steel. 

True  unkilled,  or  effervescing,  steel  should  contain 
large  volumes  of  gases,  Avhich  are  evolved  while  the 
metal  is  being  teemed,  or  cast  from  the  ladle  nozzle 
into  the  mold,  and  while  the  temperature  of  the  steel 
is  being  reduced  prior  to  the  solidification  or  freezing 
of  the  steel,  the  upper  portion,  or  top,  of  the  ingot 
remaining  liquid  due  to  the  evolution  of  gases  until  an 
ingot  skin  of  considerable  thickness  has  been  formed. 

Ingots  made  of  effervescing  steel  will  always  eon- 
tain  a  large  number  of  blowholes.  Such  blowholes  are 
not  deemed  objectionable  in  various  products  if  they 
occur  well  within  the  interior  of  the  ingot  Avhere  they 
will  not  be  subject  to  oxidation  upon  the  ingot's  cool- 
ing and  subsequent  reheating  and  rolling  or  forging. 
Very  little  top  or  bottom  discard  is  taken  from  this 
type  of  ingot  as  piping,  or  large  shrinkage  cavities,  at 
the  upper  portion  of  the  ingot  do  not  usually  occur,  the 
difference  in  volume  between  the  liquid  and  the  solid 
steel  (6  to  10  per  cent.)  being  compensated  for  by  the 
innumerable  blowholes  distributed  throughout  the 
body  of  the  ingot. 

In  the  usual  standard  ingot  production,  when  a 
mold  of  larger  cross-section  at  the  bottom  than  at  the 
top  is  used,  only  one-half,  and  frequently  less  than 
this,  of  the  ingots  can  be  considered  as  sound,  i.e., 
free  from  pipe  and  segregation  in  the  degasified  or 
killed  steel  and  free  of  so-called  surface  blowholes  and 
excessive  segregation  in  ingots  produced  of  the  un- 
killed or  effervescing  steel. 

The  physical  defects  are  usually  at  diametrically 
opposite  portions  of  the  ingots  in  product  made  of 
killed  and  unkilled  divisions  of  steel,  respectively;  in 
the  semi-killed  steel  defects  may  occur  at  any  point  of 
the  ingot.  The  behavior  during  solidification  of  the 
two  divisions  of  steels  when  teemed  into  iron  molds  is 
radically  different,  the  class  of  solidification  in  the 
killed,  or  solution  steel,  being,  as  so  aptly  termed  by 
Messrs,  Howe  and  Stoughton,  of  the  pine-tree  crystal- 
line growth  or  so-called  landlocking  character,  and 
that  of  the  unkilled,  or  effervescing  steel,  of  the  so- 
called  onion-skin  class;  and  in  type  D,  an  intermingling 
of  both  classes. 

Referring,  first,  to  the  solidification  of  an  ingot  in  a 
metallic  mold  by  means  of  the  pine-tree,  or  landlock- 
ing, type  of  crystallization,  it  has  been  found  that  to 
obtain  a  practically  uniform  cr.ystalline  structure 
without  recurring  axial  cavities  extending  deep  into 
the  ingot  structure  beloAV  the  primary  pipe,  it  is  ne- 
cessary that  the  cross-section  of  such  ingots  be  pro- 
gressively increased  from  the  bottom  of  the  ingot 
toward  its  upper  portion.  In  ingots  of  uniform  hori- 
zontal cross-action  or  with  a  smaller  cross-section  at 
the  top  than  at  the  bottom,  bridges  of  steel  crystals 
will  be  formed  intermittently  over  the  central  longi- 
tudinal axis  of  the  ingot  and  shrinkage  cavities  will 


occur  under  such  bridges.  This  fact  Avas  not  well  re- 
cognized until  quite  recently  by  most  makers  of  solu- 
tion or  killed  steel,  although  advanced  and  advocated 
by  Dr.  H.  M.  Howe  and  Bradley  Stoughton  15  years 
ago,  and  by  the  writer  for  the  past  10  years.  The  me- 
thod of  commercially  producing  ingots  with  their  larger 
cross-section  at  the  upper  portion  has  now  been  work- 
ed out  into  a  practicable  commercial  manner  suitable 
for  general  use  w'ithout  retarding  production  or  ma- 
terially changing  the  administrative  practice  of  the 
steel  mill,  and  is  in  dailj'  use  at  a  number  of  high  qua- 
lity mills  in  this  country.  The  tonnage  of  big-end-up 
ingots  produced  in  this  country  during  the  year  1919 
amounted  to  approximately  1,000,000  tons  gross,  in- 
cluding top  and  bottom  cast  methods. 

Until  quite  recently,  American^  practice,  with  some 
exceptions,  was  one  of  tonnage  production;  and  when, 
the  buyer  specifically  insisted  upon  obtaining  really 
sound,  homogeneous  steel  and  was  willing  to  pay  a 
large  price  therefor,  he  Avas  usually  given  the  products 
from  the  lower  half,  or  possibly  third,  of  the  ingot 
when  made  of  degasified  or  killed  steel,  and  of  the 
best  and  cleanest  portion  (possibly  two-thirds)  of  the 
ingot  when  made  of  open,  unkilled  or  effervescing 
steel.  The  remainder  of  the  ingot  was  sold  to  custo- 
mers whose  requirements  for  quality  were  not  as 
strict  nor  as  high,  or  it  was  remelted. 

Solution  steel  should,  if  the  specifications  permit, 
have  a  silicon  content  of  at  least  0.20  per  cent.,  a.s 
otherwise  a  large  amount  of  special  deoxidizer  (alu- 
minum, titanium,  or  the  like)  must  be  used  in  the  ladle 
and  possibly  in  the  mold  in  order  to  thoroughly  de- 
gasify  the  steel.  In  effervescing  steel,  the  silicon  con 
tent  should  be  kept  as  low  as  possible  and  little  or  no 
special  deoxidizer  used  in  the  ladle  or  mold,  as  other- 
wise a  steel  of  division  D  will  result,  having  both 
blowholes  and  shrinkage  cavity,  or  pipe,  or  under- 
termined  location  and  size. 

The  best  results,  as  to  freedom  from  surface  blow- 
holes, snakes,  etc.,  in  evolution  steels  are  obtained 
when  the  ingots  are  bottom  cast.  This  is  the  practice 
in  the  steel  plants  of  our  large  plate  mills,  bottom- 
casting  methods,  however,  are  more  expensive  than 
top  casting,  a  loss  of  approximately  5  per  cent,  being 
due  to  runners  and  feed  head. 

Similar  results  as  to  deep  seating  of  blowholes  and 
freedom  from  snakes  have  been  obtained  in  this  divi- 
sion B  steel  by  means  of  what  may  be  termed  top- 
bottom  casting ;  that  is,  employing  a  special  teeming 
or  pouring  nozzle  whereby  the  pressure  and  velocity 
of  liquid  steel  as  it  enters  the  mold  is  greatly  reduced" 
without,  however,  reducing  the  quantity  or  volume 
per  minute  of  steel  teemed.  During  the  war,  a  variety 
of  apparatus  was  quite  successfully  used  by  various 
steel  producers  to  accomplish  this  end.  Extensive 
tests  are  being  made  to  develop  this  method  of  top- 
bottom  teeming  further,  by  reducing  the  high  velocity 
of  the  hot  stream  as  it  leaves  the  nozzle  of  the  ladle. 
Each  per  cent,  increase  in  sound,  usable  ingot  will 
effect  a  net  annual  saving  of  over  500,000  tons  of 
coal,  coke,  or  equivalent  fuel  to  the  steel  industry  of 
our  country.  The  total  annual  monetary  saving  per 
each  per  cent,  increase  in  finished  product  will  amount 
to  approximately  $10,000,000,  without  considering  the 
manifest  advantages  and  benefits  to  the  public  in  being 
able  to  obtain  a  better,  more  uniform  product  that  is 
capable  of  giving  a  longer  service  for  initial  invest- 
ment. 
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CUTTING  OILS  ARE  CAUSE  OF  INFECTION. 

J^'requeiily  oi  iiilectioii  due  to  the  use  ol  cutting 
oils  111  mac'iuuc'-woi-Kiuy  establisnmeuts,  aeeorclmg  lo 
tiie  report  oi  ijcwis  i.  uvyant,  iNew  tiersey  state  com- 
iiussiouer  ot  laDor,  caused  the  bureau  to  reler  this 
subject  to  the  consulting  cheiuisl  ot  the  department 
of  labor,  wlio  submitted  the  ioliowing  report  on  this 
subject : 

"The  cutting  oils  used  in  the  metal  industries  can 
be  divided  into  two  classes: 

•'I'lrst — Straight  cutting  oils  which  are  not  soluble 
in  water  and  wJiich  might  be  called  acid  cutting  oils. 
They  usually  consist  of  a  mixture  of  about  uO  per 
cent  lard  oil  and  70  per  cent  mineral  oil. 

"  Second— Soluble  cutting  oils  which  may  also  be 
called  alkaline  cutting  oils  they  consist  of  a  mix- 
ture of  soap  and  water  with  a  sdight  addition  of 
alcohol  in  which  ingredients  mineral  oil  is  dissolved. 

"A  solution  of  mineral  oil  in  soap  has  the  peculiar- 
ity on  mixing  with  water  to  keep  the  oil  suspended 
in  the  water  in  a  very  finely  divided  state,  or,  in 
other  words,  emulsify  it.  This  emulsified  mixture  is 
then  used  a  a  lubricant  or  cutting  oil. 

"The  ingredients  from  which  the  soap  is  prepared 
are  usually  either  rosin  oil  or  some  fatty  acid  or  mix- 
tures of  both.  The  alkaline  base  for  the  soap  is 
usually  soda  or  a  mixture  of  soda  and  potash.  The 
amount  of  alcohol  used  is  very  slight.  . 

"It  has  been  my  experience  that  the  skin  troubles 
arising  from'  the  use  of  cutting  oils  happen  mostly 
where  soluble  oil  is  employed.  However,  even  where 
insoluble  cutting  oil  is  used,  cases  of  erruption  are 
not  infrequent,  and  it  is  therefore  obvious  that  the 
cause  of  the  trouble  must  be  a  substance  which  is  pre- 
liciit  both  in  the  soluble  and  insoluble  compound.  This, 
of  course,  is  the  mineral  oil. 

"This  view  of  the  matter  is  strengthened  by  the 
fact  that  also  in  the  mineral  oil  industry  a  great 
deal  of  trouble  is  experienced  with  certain  mineral 
distillates.  The  trouble  there  is  well  known  under 
the  name  of  the  paraffine  itch.  The  mineral  employ- 
ed in  the  cutting  oil  is  usually  a  wool  stock  or  No. 
28  paraffine  oil.  These  oils  are  comparatively  un- 
stable and  readily  change  into  compound  of  an  acid 
nature  which  are  water  soluble. 

"When  the  so-called  soluble  oil  is  mixed  with  water, 
the  oil  remains  extremely  finely  divided  and  partly 
dissolved  in  the  watery  solution.  It  is  obvious  that  it 
enters  the  tissues  much  easier  and  much  farther  than 
a  straight  oil  and  this  is  the  reason  why  there  is  less 
trouble  experienced  with  insoluble  cutting  oils  than 
with  the  soluble  ones.  So  far,  it  has  been  impo.ssible 
to  isolate  pathogenic  bacteria  from  any  of  the  cutting 
oils. 

"It  must  not  be  forgotten  that  since  the  war  started 
the  various  mineral  oils  have  been  refined  to  a  lesser 
degree  and  contain  nowadays  more  impurities  than 
formerly,  a  fact  which  may  have  something  to  do 
with  this  trouble  at  the  present  time.  Of  course,  the 
high  prices  of  all  petroleum  products  have  naturally 
l)een  an  inducement  for  the  manufacturer  to  substitute 
cheaper  and  less  refined  goods. 

"I  have  a  strong  suspicion  that  persons  suffering 
from  certain  blood  diseases  are  very  easily  affecte^ 
by  these  compounds.  A  friend  of  mine  has  tried 
hard  to  induce  a  number  of  patients  to  submit  to 


the  Wassermann  test,  but  .so  far  has  been  unable  to 
prevail  on  them  to  do  .so. 

"Eemedies:  Whenever  pas.sible,  insolulile  cutting 
oils  should  be  u.sed  and  the  latter  should  be  sterilized 
l)y  heating  to  about  190  degrees  Fahr.  I  know  of  -at 
l(!ast  one  large  company  that  does  this  and  claims  to 
liave  mastered  the  difficulty. 

"Where  it  is  necessary  to  employ  soluble  cutting 
oils  the  buyer  should  insi.st  that  the  compound  be 
made  with  a  highly  refined  mineral  oil  and  that  a 
slight  percentage  of  either  carbolic  or  a  similar  acid 
lie  added.  I  know  of  a  few  cases  where  this  has  been 
tried  with  success." 


CANADA'S  STEEL  TARIFF 

In  Relation  to  Exports  from  the  United  States — 
Proposed  Downward  Revision 

Washington,  Aug.  24. — Plans  for  the  revision  of 
the  Canadian  tariff  laws  have  a  particular  interest  for 
the  American  iron  and  steel  industrry.  No  other  sec- 
tion of  the  Canadian  tariff  statutes  is  so  comprehen- 
sive as  the  one  which  covers  importation  of  iron  and 
steel.  iVIore  than  100  individual  paragraphs  are  de- 
voted to  this  industry.  The  law,  as  it  stands,  was 
carefully  written  to  protect  Canadian  industries.  If 
Canada  did  not,  the  duty  was  low  or  probably  removed 
entirely.  The  appointment  of  the  Canadian  tariff  com- 
mission, which  has  announced  its  program  for  this 
fall's  work  revision,  was  largely  the  result  of  pres- 
sure from  the  liberal  elements  who  want  revision 
downward.  Much  of  it  comes  from  the  rural  districts 
where  the  farmers  complained  of  the  high  prices  of 
agricultural  machinery. 

The  city  dwellers  who  are  not  participants  in  a  pro- 
tected industry  declare  that  the  tariff  was  responsible 
for  of  the  high  cost  of  living.  On  the  other  hand 
the  Canadian  industrial  representatives  insisted  that 
a  reduction  of  the  tariff  w^ould  leave  them  defenseless 
against  American  industry.  They  pointed  out  the 
large  number  of  infant  industries  which  were  estab- 
lished during  the  war  and  which  they  claim  could  not 
exist  if  the  tariff  walls  were  to  be  weakened.  Another 
argument  they  used  with  considerable  effect  Avas  the 
increasing  number  of  branch  factories  which  were  be- 
ing establishc'd  in  Canada  by  American  manufacturers. 

The  question  of  a  general  tariff  revision  in  Canada 
also  includes  an  important  item  of  "imperial  prefer- 
ence." The  present  schedules  include  varying  degrees 
of  reduction  in  favor  of  other  members  of  the  British 
Empire.  It  does  not  seem  likely,  however,  that  these 
percentages  will  be  increased,  as  Canada  in  the  past 
has  not  been  enthusiastically  in  favor  of  this  prefer- 
ence. 

In  tlie  fiscal  year  ending  June  30,  1920,  the  United 
States  exported  to  Canada  $890,1:35,023  worth  of  ma- 
nufactured and  other  products,  against  $810,745,160 
in  the  i)receding  year.  These  figures  Avere  almost  dou- 
ble the  imports  from  that  country.  In  1920  the  imports 
from  Canada  were  $537,377,381,  and  in  1919  they  were 
$468,954,818.  Only  one  country  Avas  a  greater  eustonu'r 
of  the  United  States  in  1920,  namely,  England.  In  1919 
France  bought  more  than  Canada,  but  receded  to  third 
])laee  in  1920. 

The  Bureau  of  Foreign,  and  Domestic  Commerce 
has  not  complete  itemization  of  all  the  exports  of  iron 
and  steel  to  Canada  during  1920.  The  more  important 
items,  however,  are  of  considerable  interest  in  showing 
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the  fluctuations  in  values  of  some  of  the  larger  totals 
of  this  commerce.  The  following  table  contains  the 
values  of  iron  and  steel  exports  to  Canada  for  the  fis- 
cal years  ended  June  30,  1919  and  1920,  as  far  as  such 
exports  have  been  compiled  : 

Iron  and  Steel  Exports  to  Canada 


Fiscal  Year 
1919 

Pig  iron  ..   ..   ..   .,   ..   .  .$  3,437,416 

Billets,  ingots  and  blooms .  .  13,030,095 

Locomotives    517,321 

Metal-working  machinery.  ■•  4,581,495 

Sewing  machines   550,134 

Typiewriting  machines   900,223 

Wire  nails   197,838 

Wrought  pipes  and    fittings  1,165,209 

Cast  iron  pipes  and  fittings  704,382 

Steel  rails   2,601,709 

Galvanized  sheets  and  plates  1,344,747 

Stepl  plates..  ••   15,825,948 

Stepl  sheets   5,248,277 

Structural  iron  and  steel .  .  .  7,656,738 
Tin  and  terne  plates  and 

taggers  tin   9,082,355 

Barbed  wire  .:   1,293,612 

All  other  wire."   2,706,708 

Mowers  and  reapers   302,807 

Plows  and  cultivators   1,463,072 

Commercial  automobiles.  .  .  .  2,456,455 

Passengers  automobiles   5,758,609 

Freight  cars  ••  801,172 


Fiscal-  Year 
1920 


1,224,184 
385,946 
587,817 
5,676,288 
999,204 
1,254,659 
59,568 
1,250,828 
840,947 
503,603 
2,928,022 
11,621,928 
5,259,521 
5,989,174 

8,274,355 
2,256,532 
2,367,018 

433,086 
1,969,949 
4,422,649 
12,615,290 

401,932 


COPPER  IN  STEEL  TIE  PLATES  LESSENS 
CORROSION. 

The  New  York  Central  lines  have  conducted  a 
series  of  tests  under  the  direction  of  J.  V.  Neubert, 
engineer  maintenance  of  way,  Eastern  lines,  to  deter- 
mine the  relative  loss  of  metal  in  tie  plates  of  vari- 
ous compositions,  including  those  containing  a  small 
percentage  of  copper.  The  length  of  time  over  which 
the  tests  were,  conducted  varied  from  two  years  to  a 
maximum  of  six  years,  and  some  of  the  tests  are  still 
in  progress.  In  all  cases  the  maximum  corrosion  de- 
veloped on  the  bottopa  or  under  side  of  the  plates, 
contrary  to  the  generally  accepted  theory  of  most 
engineers  and  maintenance  of  way  men  that  the  maxi- 
miim  corrosion  takes  place  on  top  of  exposed  portion. 
The  results,  as  given  below,  are  detailed  by  the 
"Railway  Age." 

The  percentage  of  copper  in  the  plates  containing 
that  metal  ranged  between  0.25  per  cent  as  a  minimum 
and  0.5  per  cent  as  a  maximum,  the  plates  so  treated 
being  rolled  otherwise  according  to  the  standards  of 
the  New  York  Central.  The  copper-treated  plates  so 
obtained  were  subjected  to  the  same  tests  as  the  other 
plates.  An  exposed  test  on  a  number  of  steel  tie 
plates  rolled  from  mild  Bessemer  steel  containing  0.25 
per  cent  copper  and  a  number  rolled  according  to  the 
same  specifications  without  the  copper  content  showed 
an  average  loss  of  8.88  per  cent  for  untreated  plates 
and  only  1.46  per  cent  for  the  treated  plates. 

A  second  exposed  test  was  made  which  covered  a 
larger  number  of  tie  plates  rolled  from  metals  of 
various  compositiors.  The  plates  used  in  this  in- 
stance were  cleaned  and  then  exposed  on  the  roof  of 
a  building  at  Hob':ken,  N.J.,  where  the  action  of  the 
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salt  air  of  New  York  bay  could  be  studied.  Investi- 
gation showed  that  the  loss  on  the  copjx'r  plates  varied 
from  0.46  to  0.72  per  cent,  with  an  average  of  0.56  per 
cent. 

In  comparing  the  data  so  oblaiiied  the  nearest  ap- 
l)roach  to  the  results  reported  from  the  copper-treated 
plates  was  a  loss  of  0.5!)  per  cent  for  high  carbon 
open-hearth  steel,  too  hard  to  i)nnch.  The  pure  iron 
plate  came  next,  with  1.17  per  cent,  and  then  the  high- 
carbon  Bessemer  plate,  with  1.77  per  cent,  the  latter 
also  being  too  hard  to  punch.  Tlie  remainder,  which 
were  standard  steel  tie  plates,  varied  from  4.70  per 
cent  to  6.60  per  cent,  showing  in  the  common  or 
regularly  accepted  tie  plates  eight  to  ten  times  the 
loss  for  the  special  copper-treated  ones. 

This  addition  of  copper  natiirally  I'csults  in  a 
slightly  higher  first  cost,  but  the  increase  over  regu- 
lar prices  will  be  but  $2  to  $3  a  ton,  depending  upon 
the  size  of  the  order  ajid  other  relative  conditions.  As 
a  result  of  these  experiments  the  New  York  Central 
has  placed  an  order  for  650,000  tie  plates,  or  4,000 
tons,  to  be  rolled  according  to  the  railroad's  .standard 
specifications,  with  the  addition  of  0.25  per  cent  of 
copper. — "Iron  Age." 


THE  KEYSTONE  OF  INDUSTRY. 

From  an  advertisement  of  the  Austi'alian  iron  ;ind 
Steel  Industry  in  the  "Industrial  Australian  and  .Min- 
ing Standard". 

"Unless  the  Iron  and  Steel  Industry  is  established 
"on  a  firmer  basis,  there  can  be  no  stability  in  the 
"dependent  industries,  no  real  National  Safety,  no 
"permanent  National  Progi'e.ss. " 


NEW  SHEET  MILL  USES  POWDERED  COAL 

At  the  new  sheet  mill  of  Follansbeie  Bros.  Co., 
Toronto,  Ohio,  the  furnaces  foi-  the  sheet  mill  will  ho 
fired  with  powdered  coal. 

For  transporting  the  pulverized  fuel  from  the  mill- 
ing plant  to  the  furnace  bins,  the  Quigley  Air  Trans- 
port System  has  been  adopted.  A  standard  blowing 
unit  of  five  tons  capacity  consisting  of  pulverized  fuel 
bin,  blow  tank  and  scales  and  which  is  capable  of 
transporting  ten  tons  of  pulverized  coal  per  hour, 
will  be  installed.  The  total  distance  for  transporting 
fuel  is  approximately  1,700  ft. 


SILICA  PRODUCTS  COMPANY  TO  OPERATE  IN 
CAPE  BRETON  ISLAND. 

For  some  years  a  proposal  has  been  mooted  to  de- 
velop the  large  areas  of  silica  rock  which  exist  in  the 
neighbourhood  of  Orangedale  and  Whvcocomagh, 
("ape  Breton  Island,  and  it  is  understood  that  Cana- 
dian letters  of  incorporation  are  being  sought  for  a 
company  to  be  known  as  the  P]mpire  Silica  Company 
The  promoter  of  the  enterprise  is  Major  Burton  of 
New  York  who  is  .said  to  have  a.ssociated  with  him  a 
number  of  reputable  United  States  capitalists. 

The  new  company  proposes  to  employ  in  full  opera- 
tion some  one  thousand  workmen,  and  contemplates 
the  manufacture  of  firebrick,  cement  and  lime  pro- 
ducts. 


COKE  DISPOSAL 

The  growth  of  the  [)y-product  coke  industry  inde- 
pendent of  the  iron  and  steel  industry  and  the  pros- 
pects for  developing  it  primarily,  as  a  .source  of  gas 
without  necessity  for  relying  on  the  needs  of  blast 
furnaces,  depend  almost  entirely  on  the  question  of 
coke  disposal.  The  extension  of  the  domestic  coke 
market  is  of  great  importance  in  this  connection,  and 
much  progress  has  recently  been  made  in  this  direc- 
tion. The  situation  bears  close  relation  to  the  condi- 
tion of  anthracite  coal  supply  which  is  yearly  be- 
coming poorer  in  quality  and  more  inadequate  in 
amount.  Just  as  the  availability  of  natural  gas  has 
accustomed  millions  of  American  people  to  the  use  of 
gas  fuel  for  domestic  purposes,  so  the  Avholesale  use 
of  anthracite  coal  as  domestic  fuel  has  paved  the  way 
to  introduction  and  substitution  of  coke. — Gas  Age. 

CRAY  IRON  &  SEMI  STEEL  CASTINGS 

Of  All  Descriptions 

From  .'5  lbs.  up  to  4  tons 


Foundry  capacity,  15  t  ns 
per  day. 

Difficult  castings  our  speci- 
alty. 

Mixtures  regulated  by 
chemical  analysis  and  all 
castings  sandblasted. 

I^vtimates  from  blue  prints 
submitted  promptly. 

If  desired,  we  can  make 

patterns  to  your  drawings. 
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Engineering,  Limited 

Paris,  Ontario 
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EDITORIAL 

Stationary  Position  of  Pig  Iron  and  Steel  Refining  Capacity 

in  Canada 

As  was  noted  in  our  last  issue,  tlie  statistics  of  The  following  table  shows  pig-iron  production  in 
pig-iron  production  in  Canada  disclose  no  enlarge-  Canada  from  1910  to  1919  inclusive,  as  compiled  by 
ment  of  blast-furnace  capacity  during  the  past  ten    the  Mines  Branch : 


'    years.  Short  Tons 

The  increase  in  the  production  of  steel  ingots  and                 1910   800,797 

i    eastings  which  resulted  from  the  war  was  obtained  by                 1911   917,535 

'    using  up  cold  stock,  scrap  and  shell  turning's,  and  by                 1912   1,014,587 

the  employment  of  electric  furnaces;  but,  so  far  as                  I913   1,128,967 

I    regards  blast-furnaces  (the  number  of  which  in  oper-                  1914   783164 

ation  is  the  surest  index  to  the  fundamental  sound-           "       1915   913  775 

ness  of  the  steel  industry  in  any  selected  locality)                  1916   1,169  257 

Canada  is  not  better  off  than  she  was  ten  yeai"s  ago.                 1917   1,170,480 

A  similar   observation   might   be   made   regarding                 1918   1,195,551 

open-hearth  and  other  refining  furnaces — other  than                 1919   917,781 


I    electric  furnaces — so  that  it  is  correct  to  state  that  1920 '(est.)   1,600  000 

;    neither  in  the  manufacture  of  iron,  or  in  the  faeili-       The  production  of  steel  during  the  same  period  was 

ties  for  its  refinement  to  steel,  is  Canada  measurably  as  shown  luider: 
better  provided  than  before  the  war. 


Steel 

Ingots 

Steel  Castings 

Total  Steel 

Open-Hearth 

Open-Hearth 

Ingots  and 

and  Bessemer 

Electric 

and  Bessemer 

Electric 

Castings 

1910                       .  . 

  803,600 

18,085 

599 

822,284 

1911  

  861,493 

20,163 

740 

882,396 

1912  

  923,280 

31,845 

2,556 

957,681 

1913  ..  

  1,126,750 

39,217 

3,026 

1,168,993 

1914  

 ■  .  .    . .  811,567 

15,315 

1,759 

828,641 

1915  

981,859 

7,970 

28,384 

2,683 

1,020,896 

1916  

  1,378,803 

18,900 

23,496 

7,050 

1,428,249 

1917  

  1,643,085 

49,206 

43,630 

10,813 

1,745,734 

1918  

  1,684,317 

115,854 

62,017 

11,520 

1,873,708 

1919  ..  ..   

  984,298 

8,741 

30,542 

6,761 

1,030,342 

A  comparison  between  pig-iron  production  and  steel  but  they  have  not  enlarged  their  actual  productive 

production    will    show    that — apart    from    the    war  capacity,  neither  in  coal  or  pig-iron, 

period — the  situation  in  1919,  and  at  this  time,  ap-  A  study  of  the   imports   of  iron  and  steel  into 

proximates  to  that  of  ten  years  ago.  Canada  will  further  show  that  the  stationary  condition 

The  Canadian  steel  companies  have  improved  their  of  the  primary  branches  of  the  steel  trade  in  Canada 

plant  equipment  by  the  addition  of  new  coke-ovens  is  not  due  to  lack  of  domestic  demand,  for  the  im- 

and  rolling  mills — for  structural  shapes  and  plates—  portations  of  iron  and  steel  from  the  United  States 

and  have  -strengthened  their  position  by   acquiring  never  were  higher  than  during  recent  years,  and 

coal  areas,  and  by  additions  to  cash  and  quick  assets,  in   the   ti-ade   returns   of   the   Summer   just  ended 


260 


IRON   AND   STEEL   OF  CANADA 


October,  1920. 


the  most  ii(>lril)l('  iiii'icjiscs  in  imports  have  occiiri-cd 
in  tho  itoiiis  of  iron  and  steel. 

In  the  year  191'5,  after  the  steel  eoiiipaiiies  had  ex- 
perienced some  years  without  the  aid  of  the  steel 
bounties,  and  were  faced  with  the  trade  depression 
of  that  year,  t'heir  financial  position  was  anything; 
but  enviable,  and  the  numerous  confrratulatory  com- 
parisons that  are  encountered  in  the  financial  papers, 
when  they  comment  on  the  present  improved  status 
of  the  Canadian  steel  enterprises,  should  be  miti- 
gated by  consideration  of  the  worryingly  insecure  posi- 
tion of  the  steel  companies  in  1913,  and  of  the  com- 
ing testing-time,  the  beginnings  of  which  are  even 
now  discernible  in  steel  circles. 

What  is  the  conclusion  that  these  considerations 
lead  to?  It  is  that  the  tariff  protection  given  to  the 
production  of  pig-iron  and  steel  in  Canada  has  been 
very  nicely  calculated,  so  nicely  in  fact  as  to  amount 
to  insecurity  in  effect.     During  the  period  that  has 


intervened  between  the  expiry  of  the  steel  bounties 
and  the  present  time  the  tariff  protection  has  never 
been  ariecpuite  to  thoroughly  offset  the  superior  posi- 
tion of  the  United  States  steel  companies  in  their 
po-ssession  of  cheaper  raw  materials,  bes.semer  ores, 
immensely  greater  financial  resources,  cheaper  and 
more  suitable  coal  supply,  and  a  more  numerous  and 
adaptable  labor  supply. 

The  stimulus  given  to  the  production  of  i)ig-iron 
and  steel  by  the  war  has  served  to  demonstrate  first 
of  all  the  value  of  the  industry  as  a  means  of 
national  defence  and  .self-reliance,  and  has  also  served 
to  create  much-needed  financial  reserves,  but  the 
war  was,  after  all,  a  temporary'  interjection  into  the 
normal  tenor  of  business,  and  it  should  not  be  allowed 
to  disguise  the  fact  that  before  the  war,  and  now 
that  its  effects  are  fading,  the  basic  part  of  our  metal- 
working  industries  showed,  and  is  showing,  a  station- 
ary tendency. 


Iron  and  Steel  Practice  as  Influenced  by  Local  Conditions 


Professor  Albert  Sauveur,  speaking  before  the 
American  Society  for  Steel  Treating — the  new  name 
of  a  consolidation  of  organizations  of  steel  technicians 
— draws  attention  to  the  fact  that  the  contribution 
of  citizens  of  the  United  States  to  iron  and  steel 
metallurgy  luis  been  marked  more  by  improvements 
in  the  mechanical  arts  and  the  handling  of  large  ton- 
nages of  material  than  by  basic  contributions  to  the 
science  of  steel  manufacture.  This  is  not  an  un- 
natural development  in  view  of  the  comparatively 
recent  date  of  the  dominance  of  the  United  States 
in  the  .steel  markets,  and  it  is  an  outgrowth  of  that 
lavish  provision  of  nature's  gifts  the  w^hite  man 
found  when  he  came  to  the  United  States  in  large 
numbers.  The  almost  bewildering  abundance  of  coal, 
iron-ores,  timber  and  agrieultui-al  lands  led  the  Ameri- 
can to  think  in  terms  of  millions  where  t)he  European 
thought  in  terms  of  hundreds.  The  natural  wealth 
of  the  United  States,  combined  with  a  numerical 
population  that  was  not  irked  by  the  lack  of  elbow- 
room,  conduced  more  to  action  than  to  scientific 
thought.  The  growth  of  millionaires  in  the  United 
States,  "oil  kings",  "coal  kings"'  mid  their  like, 
has  not  been  so  much  an  indication  of  transcendent 
mental  ability  in  the  men  who  have  achieved  this 
doubtful  eminence,  as  an  outgrowth  of  the  super- 
lative wealth  of  the  United  States  combined  witlh  a 
relatively  small  density  of  population. 

A  change  is  coming  over  the  outlook  of  the  United 
States.  Its  unparalleled  natural  resources,  although 
still  of  portentous  extent,  are  not  what  tht>y  were, 
and  the  thoughts  of  Americans  are  being  perforce 
directed  along  .similar  lines  of  economy  to  those 
that  their  European  brethren  have  been  compelled 
to  follow  for  many  centuries. 


It  is  probable  that  when  the  citizens  of  the  United 
State's  really  turn  their  thoughts  towards  scientific 
research  in  methods  of  more  complete  utilization 
of  luitural  products  they  will  quickly  excel,  even  as 
they  have  done  in  the  comparatively  late  adoption  of 
the  "safety-first"  and  "industrial  welfare  "  move- 
ments. Here,  the  United  States  followed,  but  now  it 
leads  far  in  advance. 

The  financial  endowment  of  scientific  institutions, 
and  centres  of  culture,  is  proceeding  today  in  the 
United  States  on  a  scale  that  will  soon  leave  far 
behind  all  the  ancient  endowments  of  European  civili- 
zation. It  has  become  a  cult  among  the  rich  men 
of  the  United  States,  embarrassed  by  a  wealth  that 
they  feel  is  the  result  of  a  condition,  and  not  of  per- 
sonal intrinsic  worth,  to  endow  foundations  and 
centres  of  culture  and  philanthropy,  much  as  the  re- 
morseful kings  and  barons  of  the  Middle  Ages  did 
in  Europe,  for  the  assoilment  of  their  souls.  The 
result  of  these  numeroiis  and  richly  endowed  crea- 
tions of  individual  beneficence  is  going  to  exert 
a  profound  influence  on  American  evolution. 

To  Canadians,  whose  bonds  of  connection  with 
Britain  are  more  recent  and  closer  than  those  of  ouP 
friends  to  the  south,  and  whose  national  strain  is  not 
so  diluted  by  diverse  national  origins,  the  part  that 
has  been  played  by  British  scientists  in  metallurgeal 
achievements,  as  noted  by  Prof.  Sauveur,  is  1-ead 
with  pleasure.  The  names  of  Hunt.sman,  Bessemer,  Ab- 
l  am  Darby,  Dud  Dudley,  Mushet,  Sorby,  Cort,  G-ilchrist, 
Roberts- Au-sten,  Arnold  and  Stead,  each  recall  a  dis- 
tinct step  in  the  advance  of  iron  and  steel  practice. 

In  Canada,  the  working  out  of  our  own  peculiar 
problems,  which,  in  the  matter  of  iron  and  steel  do 
not  arise  out  of  a  .super-abundance  of  natural  pro- 
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vision,  but  the  reverse,  will  doubtless  develop  a 
national  technique,  as  our  lignite  problem  is  already 
doing. 

As  an  instance  of  this,  we  are  pleased  to  be  able 
to  call  attention  to  Mr.  J.  W.  Moffatt's  experiments 
upon  a  working  .scale  looking  towards  iCie  commercial 
utilization  of  our  native  lean  iron-ores  by  a  process 
whidh  uses  coarse,  or  fuel  heat,  in  a  preliminary 
metallizing  process,  and  uses  electric  heat  for  the  fur- 
ther high-temperaturte  refinement  to  steel.  This 
process,  as  will  be  noted  by  reference  to  Dr.  Stans- 
field's  note  in  the  February  issue,  follows  the  idea 
which  Dr.  Stansfield  has  been  working  out,  aided  by 
financial  assistance  from  the  Metallurgical  Committee 
of  the  Advisory  Research  Council. 


Dr.  Stansfield  concluded  his  note  by  remarking 
tlhat  the  results  obtained  in  his  experiments  at  Mc- 
Gill  University,  added  to  information  received  from 
others  working  along  similar  lines,  had  convinced 
him  "that  commercial  success  may  be  expected,  and 
* '  it  appears  that  a  means  will  thus  be  found  for 
"utilizing  many  Canadian  ores  with  the  aid  of  water- 
"  power  and  low-grade  fuel,  and  that  material  expan- 
"sion  of  the  Canadian  iron  and  steel  industry  should 
"ultimately  result  from  this  development." 

It  does  not  appear  in  excess  of  the  facts,  there- 
fore, to  remark  that  metallurgical  history  is  even 
now  being  made  in  Canada,  and  tlhat  out  of  our  neces- 
sity will  arise  Canadian  invention  and  a  distinctive 
local  technique. 


The  Unreality  of  the  Tariff  Discussion 


It  is  impossible  to  avoid  the  conviction  that  there 
is  a  good  deal  of  unreality  and  insincerity  about 
both  the  attack  and  the  defence  of  the  protective 
tariff  in  Canada. 

It  is  ridiculously  evident  that  there  is  no  funda- 
mental difference  in  actuality  in  the  attitude  of  the 
several  political  parties  towards  the  tariff,  although 
ostensibly  there  is  mudh  wordy  difference.  The 
whole  country  is  convinced  apparently  that  the  tariff, 
both  for  protection  of  home  industries,  and  for 
internal  revenue,  must  exist.  The  difference  of 
opinion  seems  to  be  over  modifications  of  the  schedule 
of  percentages,  which  is  very  proper  matter  for  con- 
sideration of  a  permanent  tariff  commission,  but  is  too 
small  and  finicky  a  matter  to  create  political  ex- 
citement such  as  marks  the  fight  over  a  principle, 
I   or  over  a  radical  change  in  policy. 

Those  wtho  favor  protective  tariff  can  evidence  the 
unparalleled  prosperity  of  Canada,  and  the  unprece- 
dented rate  of  transference  of  United  States  enter- 
prises to  Canada.  Whether  this  is  due  to  the  protec- 
tive policy  Canada  has  followed  is  a  matter  of  opinion, 
of  affirmation  and  belief,  but  it  is  not  a  mathemati- 
cally demonstrable  fact.  Those  who  favor  free-trade, 
in  order  to  prove  their  theories,  would  be  required  to 
carry  out  an  experiment,  which  their  opponents  say 
would  vipset  our  national  apple-cart.  The  experi- 
ment would  bear  some  anal(^y  to  the  suggestion 
in  the  fable  of  the  mice  and  the  cat.  No  one  will 
desire  to  be  chosen  to  bell  the  cat.  Free-trade  in 
Canada  is,  and  has  been  throughout  all  the  important 
part  of  the  country's  history,  a  mere  academic  poli- 
tical theory.  Theories  have  proved  dreadfully  dan- 
gerous to  the  world  of  late,  and  their  attempted 
translation  into  fact  has  made  widows  and  orphans 
and  upset  the  world's  peace  as  never  before  in  his- 
tory. 

It  is  impossible  to  conceive  that  those  who  favor 


free-trade  in  Canada  desire  disaster  to  follow,  but 
even  the  most  intractable  free-trader  cannot  avoid 
an  uneasy  consciousness  that  Canada  is  doing  very 
well,  too  well  in  fact  to  risk  the  tentative  trying 
out  of  a  theory,  which  might,  and  also  might  not, 
improve  matters. 

There  is  also  the  stubborn  fact  that  Canada,,  \)e- 
cause  she  has  imported  more  than  she  has  exported, 
has  to  submit  to  a  discount,  of  approximately  one- 
eighth  on  her  dollar  exchange.  This  fact  makes 
it  extremely  hard  for  any  lover  of  his  country  to 
advocate  making  it  still  easier  and  more  attractive 
for  the  United  States  to  increase  her  imports  into 
Canada.  No  one  has  yet  attemptetd  to  argue  that 
abolition  of  protective  duties  would  encourage  greater 
exports  from  Canada,  seeing  that  virtually  every 
worth-while  export  of  Canada  is  admitted  duty  free 
into  its  outside  markets. 

There  is  another,  and  not  inconsiderable  eonsidera,- 
tion,  namely,  the  revenue-raising  side  of  our  import 
tariffs.  The  country  certainly  needs  the  money, 
or  it  would  scarcely  have  required  to  offer  its 
citizens  five  and  a  half  percent  interest  on  a  dead- 
sure  investment.  There  are  certain  things  we  ini- 
port  from  the  United  States  at  this  time  that  we 
must  have  anyway,  and  at  any  price,  coal  for  ex- 
ample, on  which  our  government  might  just  as  well 
collect  a  revenue  tariff  as  see  the  amount  represented 
absorbed  by  the  United  States  producer  and  middle- 
men, as  has  been  the  case  with  the  fifteen  cents,  re- 
duction on  bituminous  coal  made  at  the  last 
tariff  revision.  The  effect  of  this  reduction 
has  merely  been  to  lose  the  Government  15 
cents  a  ton  on  all  imported  bituminous  coal,  and 
no  benefit  has  accrued  to  the  consumer.  We  doubt 
if  the  average  consumer  ever  heard  about  it. 

A  well-known  New  York  financial  bulletin  in  a  re- 
cent issue  displays  a  graph  showing  the  rising  line  of 
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Ignited  States  imports  into  Canada,  and  the  falling  liiif 
of  Canadian  imports  into  the  United  States,  and 
makes  the  foUowin^r  eomment: 

"A  suggestion  that  Canada  has  been  buying  too 
"much  from  the  United  States  Is  found  in  this  diagram. 
"These  large  exports  into  Canada  have  been  respon- 
"sible  for  the  depreeiatioii  of  Canadian  exchange, 
"and  have  eaused  certain  Canadian  politicians  to 
"declare  in  favor  of  further  increases  in  the  Can- 
"adian  protective  tariff,  the  argument  being  that 
"financial  conditions  in  Canada  will  not  be  restored 
"to  normal  until  purchases  of  goods  in  the  United 
"States  are  cut  down.  A  prohibitive  tariff  would 
"lead  to  a  stoppage  of  American  goods  and  cau^e 
"a  further  flow  of  American  capital  into  Canada  to 
"establisih  branch  factories.  This  would  improve  Can- 
"adian  exchange  by  producing  a  smaller  flow  of 
"trade  remittances  from  Canada  to  the  United  States, 
"and  an  increased  flow  of  investment  remittances 
"to  (-anada.    But  an  abnormal  tariff  would  also  in- 


"volve  excessive  prices  for  goods  now  imported  by 
"Canada,  and  for  that  reason,  politically  considered, 
"the  question  has  two  sides." 

All  of  which  is  fairly  elementary,  but  it  will  be 
noticed  that  a  policy  of  tariff  reduction  on  the  part 
of  tlic  Canadian  government  is  not  .suggested,  as 
whatever  else  our  southern  neighbors  may  think  al)Out 
us,  t'hey  have  not  hitherto  regarded  Canadians  as 
lacking  in  common  sense. 

The  obvious  undesirabilit.y  of  a  pfilicy  that  would 
encourage  increase  in  the  rate  of  imports  into  Can- 
ada, and  would  at  the  .same  time  offer  no  hope  of  in- 
crease in  exports  from  Canada,  is  so  patent  that  it 
explains  the  indifference  of  the  average  man  towards 
the   tariff  discission. 

He  cannot  get  excited  over  a  battle  of  theories, 
when  he  knows  full  well  that  the  course  of  action 
which  fhe  combatants  must  pursue,  irrespective  of 
who  proves  victor,  is  predestined  by  the  iron  facts 
of  our  discounted  dollar  and  our  debit  trade  balances. 


Selection  of  Works  C 

The  microscopic  examination  of  thin  coal  sections 
is  commencing  to  yield  useful  results.  Early  ob- 
servers, as  Lomax  in  Lancashire,  laid  the  basis  for 
empirical  deductions  by  examining  and  tabulating 
the  appearance  revealed  by  the  microscope;  and  ev- 
entually Lomax  was  able  to  build  up  sections  disclos- 
ing the  nature  of  coal  seams  from  floor  to  roof,  which 
when  correlated  with  accepted  theories  of  the  forma- 
tion of  coal  seams  from  forest  growths,  antiually 
deposited  over  periods  of  inconceivable  vastness,  and 
chemical  investigations  of  the  main  constituents  of 
coal,  as  disclo.sed  by  the  microscope,  have  thrown  light 
upon  problems  connected  with  the  suitability  of  sel- 
ected coals  for  industrial  uses,  that  ultimate  chemical 
analyses  of  coal  did  not  explain. 

For  example,  two  coals  of  similar  appearance  an<l 
identical  chemical  analysis  will  act  dissimilarly,  .say  in 
the  coking  process. 

A  paper  read  before  the  Iron  and  Steel  Institute  at. 
the  Autumn  Meeting  •  (Sept.  21-22)  by  Mr.  A.  L. 
Booth  of  Manchester  intimates  that  Messrs.  Arm- 
.strong,  Whitworth  &  Co.  have  used  the  microscope  in 
the  selection  of  some  250,000  tons  of  (!oal  used  aii- 
nually  for  different  purposes.  It  was  found  that 
coals  that  had  for  years  been  found  satisfactory  for 
certain  purposes,  when  examined  mieroseopally,  had 
certain  eharacterisics  of  color  and  structure  which 
made  them  distinguishable  as  a  type,  and  that  coa's 
selected  because  of  recognizal)le  type  resemblances — 
irrespective  of  analysis — were  found  satisfactory  up- 
on trial. 

A  series  of  colored  plates  (which  typograjjhical 
limitations  prevent  reproduction  of)  accompany  Mr. 
Booth's  paper,  and  show  clearly  three  main  types  of 


al  by  the  Microscope 

coal,  namely  humic,  spore  and  caimel  coals. 

There  is  now  fairly  general  agreement  among  in-  ' 
vestigators  of  coal  substance  that  the  original  vege- 
table component  of  coal  lias  much  more  to  do  with 
its  behavior  in  the  various  proces.ses  of  industrial  use, 
than  the  subsequent  forces  of  'heat,  rock  pressure  or 
geological  age,  and  it  is  the  nature  of  this  original 
substance  that  the  micro.scope  is  eminently  fitted  to 
disclose. 

Mr.  Booth  states  that  the  miseroscopc  not  only 
helps  in  the  selection  of  coals,  "but  in  some  cases  is 
of  use  in  deciding  whether  or  no  it  will  pay  to  wash 
them,  aiul  will  ex])lain  why  an  apparently  good,  clean 
coal  has,  for  instance,  a  high  ash  content.  Wasliing 
may  be  (juite  useless  in  such  a  case."' 

The  presence  of  disseminated  free  sulphur,  of  in- 
finitesimal fineness,  is  also  detectable  by  the  micro- 
scoi)e,  as  has  been  shown  by  Dr.  Rlieinhardt  Theissen. 

Coal  sections  from  representative  Nova  Scotia  bi- 
tuuiinous  seams  indicate  by  their  eharaeteri.stic  reddish 
tinge  and  abundance  of  cuticle  matter  that  they  be- 
long to  the  grouj)  of  "humic"  coals,  whie^h  are  stated 
by  Ml-.  Booth  to  coke  well,  and  to  give  a  good  hot 
fire  without  too  long  a  flame.  This  describes  accu- 
rately the  behavior  of  these  Nova  Scotia  coals. 

Other  qualities  that  are  determinable  from  micro- 
scopic examination  are  tendency  of  a  given  coal  to 
yield  an  inflammable  d\ist.  or  liability  of  coals  to 
spontaneous  combustion.* 

Coal  from  a  given  seam  will  show  generally  uni- 
form  characteristics,   over   large   tracts,   which  points 

*  See  Lomax.  Trans.  Inst.  Min.  Eng..  Vol.  XL VI, 
Ft.  IV. 
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to  the  employment  of  microscopical  examination  to 
determine  the  correlation  of  seams  separated  by  folds 
in  the  'stata,  or  areas  of  denudation. 

In  deciding  upon  the  suitability  of  .seams  of  un- 
known qualities,  and  in  formulating  opinions  on  sucli 
limited  evidence  of  suitability  as  may  be  obtainable 
say  from  a  diamond-drill  core,  the  combined  use  of 
the  microscope,  with  chemical  analysis,  for  comparison 


with  sections  of  well-known  coals,  suggests  itself. 

The  microscopic  study  of  coals  sections  is  a  younger 
and  in  some  respects,  a  more  difficult  art,  than  the 
related  sciences  of  metallography  and  petrography, 
but  it  bids  fair  to  yield  equally  important  results, 
and  to  become  as  indispensable  a  part  of  industi'ial 
laboratory  equipment,  in  the  allied  steel  and  coal  in- 
dustries more  particularly. 


The  Association  of  Workmen's  Compensation  Boards 


The  Association  of  Workmen's  Compensation  Boards 
in  Canada  is  becoming  an  important  body.  Originally 
planned  to  exchange  information,  statistics  and  other 
data  interesting  to  men  engaged  in  the  administra- 
tion of  workmen's  compensation  in  the  various  pro- 
vinces of  Canada,  this  association  is  rapidly  develop- 
ing into  a  national  advisory  council  in  matters  per- 
taining to  occupational  accidents. 

Co-ordination  of  statistics,  comparison  of  the  inci- 
dence of  accidents,  exchange  of  views  of  accident 
prevention,  on  rates  of  compensation,  medical  aid, 
pension  funds,  and  many  other  matters  that  might 
be  mentioned,  provide  useful  and  proper  activities  for 
conference  by  the  representatives  of  provincial 
compensation  boards,  but,  according  to  newspaper 
reports,  the  Association  has  extended  its  deliberations 
to  the  passing  of  resolutions  advocating  changes  in 
workmen's  compensation  laws  that  amount  to  advice 
to  the  various  provincial  legislatures  interested.  Such 
resolutions  are  within  the  proper  province  of  a  meet- 
ing of  citizens,  but  w^e  think  they  are  distinctly  im- 
proper activities  for  an  association  of  officials  charged 


with  the  administration  of  workmen's  compensation 
laws  that  differ  in  every  province  of  Canada. 

For  example,  a  newspaper  report  states  the  opinion 
of  the  delegates  to  the  Association  at  one  session  to 
have  been  that  workmen's  compensation  should  be  ex- 
tended to  every  workman,  and  not  limited  in  its  ap- 
plication to  any  set  of  industries.  Another  resolu- 
tion passed  was  that  accident  prevention  work  should 
be  placed  under  the  compensation  boards  in  each 
province,  following  the  lead  of  some  provinces  that 
have  already  adopted  this  plan.  There  is  much  to  b© 
said  for  these  opinions  of  the  Association,  and  we 
would  not  wish  to  attack  the  merits  of  either  proposal, 
but  we  conceive  it  to  be  distinctly  outside  the  function 
of  provincial  officers,  appointed  to  administer  a 
statutory  office,  to  advise  the  country  at  large-  as  to 
what  should  be  the  trend  of  woi'kmen's  compensation 
legislation.  As  private  members  of  an  accountants' 
society,  medical  association,  or  bar  society,  such  opin- 
ions might  be  properly  advanced  over  the  names  of 
their  advocates,  but  they  are  distinctly  not .  the  busi- 
ness of  an  "association  of  Workmen's  Compensation 
Boards  in  Canada." 


Shipbuildin] 

There  is  observable  in  Canada  a  tendency  for  steel 
shipbuilding  to  concentrate  in  fewer  hands,  and  tiie 
closing  down  of  several  yards  indicates  that  those 
yards  which  are  most  likely  to  survive  as  permanent 
enterprises  are  those  associated  with  powerful  allied 
interests,  and  situated  advantageously  with  regard 
to  delivery  of  steel  products,  engines  and  boilers, 
and  close  to  a  resident  population  of  jjidustrial 
workers. 

Following  the  closing  down  of  the  Dominion  Ship- 
building Company 's  yard  at  Toronto,  there  is  ,  n- 
nounced  the  pe/manent  closing  down  of  the  British 
American  Shipbuilding  Company's  plant  at  Welland, 
to  take  place  after  the  launching  of  the  Canadian 
"Squatter".  'The  number  of  men  employed  in  this 
yard  has  been  gradually  diminished,  and  when  woi*k 
was  as  its  busiest  570  men  were  employed. 

The  Foundation  Company's  yards  at  Vancouver — 
which  built  wooden  vessels — has  been  dismantled.  At 
one  time  4,000  men  were  employed  by  this  Company. 


in  Canada 

The  equipment  has  been  disposed  of  in  large  part 
to  the  steel-shipbuilding  companies  in  Vancouver  and 
Victoria. 

The  Harbor  Marine  Co.  of  Victoria,  following  the 
launching  of  the  "Canadian  Traveller"  is  laying  off 
the  greater  part  of  its  employees,  but  following  the 
completion  of  the  "Canadian  Winner"  it  is  expected 
that  shipbuilding   at   this  Victoria  yard   will  close. 

The  yards  that  will  continue  to  build  steel  ships 
will  include  thase  associated  with  the  British  Empire 
Steel  Corporation  in  eastern  Canada,  Canadian  Vick- 
ers  of  Montreal,  the  Prince  Rupert  Dry  Dock  and  En- 
gineering Co.,  the  Coughlan  and  Wallace  yards  at 
Vancouver. 

That  there  would  be  some  elimination  of  the  s'hip- 
yards,  not  possessing  the  necessary  elements  of  per- 
manence, following  the  passing  of  the  urgent  situation 
occasioned  by  the  war,  was  expected  by  everyone 
acquainted  with  the  competition  that  exists  in  steel 
shipbuilding;  but  it  is  to  be  hoped  that  the  decline  in 
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the  industry  in  ('{inada  will  not  he  allowed  to  pro- 
ceed too  far.  No  doubt  t'he  Canadian  Government 
has  a  policy  on  this  matter,  and  it  has  set  out  to  create 
and  perpetuate  in  Canada  both  a  mercantile  marine 
fleet  and  the  means  to  enlarge  it. 

We  ventured  to  remark  in  our  last  issue  that  Can- 
adian shipbuilders  would  have  to  ask  assistance  "to 
brid<re  over  a  period  of  trial  that  is  possibly  awaiting' 
shipbuilding."  It  looks  as  though  the  period  of 
testing  were  here,  and,  in  view  of  the  record  of  t'he 
Government  up  to  this  time,  we  believe  it  will  con- 
tinue a  policy  of  aid  to  steel  shipbuilding  in  Canada 
because  it  is  the  body  most  vitally  intei'ested. 


nA/J)\VIN'S  LTMITED,  TORONTO. 

The  opening  of  th<'  first  unit  of  the  tin-plate  rolling- 
mill  of  Raid  win's  Limited  at  Ashbridge's  Bay,  Tor- 
onto is  the  kind  of  event  that  has  in  recent  years 
occurred  with  too  little  fre(|uency  in  Canada.  We 
have  seen  a  large  scale  projection  of  TTnited  States' 
corporations  into  Canada,  particularly  into  that  i)art 
of  central  Canada  which  points  down  like  a  finger 
into  the  territory  of  the  United  States,  but  tlie  ex- 
tension of  British  enterprises  has  been  all  too  limited. 
On  the  Atlantic  Coast,  and  singularly  enough  on  the 
Pacific  Coast,  which,  though  the  statement  may  sound 
paradoxical,  has  closer  correspondences  to  Britain 
than  Ontario  has,  the  visible  connection  between  Can- 
adian interests  and  Britis'h  interests  in  industrial  re- 
.spects  has  been  more  marked,  as  witness  such  re])re- 
sentative  branch  enterprises  as  Vickers,  Armstvon<?- 
Whitworth,  and  mooted  future  connections  betwff-n 
the  Atlantic  and  Pacific  coast  coal  and  iron  industries 
and  British  steel-ma.sters.  In  central  Canada,  how- 
ever, there  has,  from  merely  geographical  reason.-, 
been  a  much  greater  extension  of  the  sphere  of  United 
States  business  enterprise  than  of  Old  Country  pro- 
jects. Therefore  tihe  translation  of  a  portion  of  the 
great  business  of  Baldwin's  Limited  to  Toronto  is  an 
event  of  much  significance,  and  we  believe,  of  much 
happy  augury. 

Mr.  Nathaniel  Thonuis,  the  ^lill  Superintendent, 
at  the  opening  of  the  first  mill-unit  said  that  in  the 
United  States  the  tin-plate  industry  was  almost  en- 
tirely manned  by  European  labor,  and  expressed  a  de- 
sire, which  will  find  general  echo  in  Canada,  that 
.sueih  a  development  would  not  take  place  in  Toronto. 

The  migration  of  a  number  of  Welsh  workers  to 
Toronto  from  the  home  works  is  a  reminder  that, 
notwithstanding  the  special  adaptation  of  Welshmen 
to  many  Canadian  industries,  such  as  rock-mining, 
coal-mining  and  steel-products  indu-stries.  the  emi- 
gration from  Wales  to  Caiuuln  has  always  been  pro- 
portionately less  than  it  has  been  to  the  Ignited  Slates, 
where,  in  some  localities,  they  form  a  i)reponderal  ing 
and  deciding  element  in  the  population.  This  pre- 
ference for  the  United  States  by  the  people  of  Wales 


has  been  distinctly  a  loss  to  Canada,  for  they  take 
abroad  with  tliem  a  racial  culture  that  has  many  ex- 
cellences in  music,  art,  literature  and  industrial 
achievement,  and,  while  tlie  Welshman's  racial  trarii- 
tioii  and  his  hold  upon  his  language  and  the  pa.sl 
is  the  firmest  of  any  bi'anch  of  the  Celtic  peoples, 
he  is  not  a  disruptive  force  in  the  federation  of  th" 
liritish  ])coples.  "Canada  Nhi.  A  Nhi  I  Canada" 
("Canada  for  us,  and  us  for  Cana<la  "j  is  said  to  be 
t'he  slogan  of  the  Welsh  employees  of  Baldwin's 
Limited,  and  a  very  good  one. 


'/'///v  /7.'OI7.s70;V  OF  HOU.SJXO  BY  MINES  AND 
STEEL  WORKS. 

A  statement  which  has  attained  such  wide  publicity 
as  to  appear  in  a  Toronto  newspaper  is  attributed  to 
an  organizer  of  the  A.  F.  of  L.  regarding  hoiLsing 
conditions  in  the  Cape  Breton  colliery  districts.  This 
observer's  comments  contain  .sufficient  truth  to  give 
them  sting,  but  he  goes  too  far  when  he  says  that 
conditions  are  far  worfee  in  the  mining  districts  of 
Cape  Breton  than  in  the  worst  slums  of  the  great 
cities  of  America,  San  Francisco's  notorious  China- 
town not  excepted.  The  veracity  of  this  much  tra- 
velled critic  is  shadowed  V)y  a  further  remark  to  the 
effect  that  after  studying  the  development  of  the 
British  Empire  Steel  Corporation  he  believes  it  will 
attempt  to  import  coolie  labor  into  Canada.  As  the 
British  Empire  Steel  Corporation  has  not  yet  any  cor- 
porate organization,  having  no  designated  officers,  it 
is  difficult  to  see  how  such  an  intention  can  be  im- 
puted. The  gratuitous  as.sumption  reveals  a  bias  that 
would  make  impartial  criticism  from  this  observer 
rather .  difficult. 

Yet  it  is  nevertheless  true  that  some  undesirable 
community  conditions  have  concentrated  them.selves 
into  one  or  two  districts  in  the  vicinity  of  Sydney.  It 
is  difficult  to  assess  the  blame,  but  the  chief  causes 
have  been  those  which  have  usually  brought  about 
slum  areas  in  Canada,  and  elsewhere.  Lack  of  any 
system  of  town  planning,  inexcusable  laxit.v  of  build- 
ing regulations,  property  speculation,  non-Canadian 
elements  of  population,  transplanted  habits  of  dirt 
and  congestion  from  European  countries,  and  the 
ignorance  of  the  immigrant,  may  be  mentioned. 

Circumstances  have  forced  the  industrial  companies 
to  become  large  providers  of  housing  accommodation, 
and  the  ideas  of  these  companies  have  necessarily  not 
advanced  faster  than  the  conventions  of  the  times  and 
population  in  which  they  evolved.  The  Dominion  Coal 
Company,  for  example,  was  foiinded  upon  the  finan- 
cial ruins  of  a  number  of  independent  smaller  com- 
panies which  commenced  their  chequered  careers  any- 
where between  1857  and  1893,  and  the  new  consolida- 
tion inherited  the  plants  and  housing  provi.sion  of 
earlier,  but  not  better  days.  The  style  of  housing  pro- 
vided in  the  successive  stages  of  the  progress  and  ex- 
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pansion  of  the  Dominion  Coal  Company  has  improved, 
and  the  company's  houses  at  the  newer  collieries  are 
eagerly  sought  after,  being  better  houses  at  lower 
rentals  than  are  elsewhere  obtainable. 

The  Dominion  Steel  Company  in  Sydney  is  not  a 
large  landlord,  and  its  houses  also  are  sought  as  a 
favor. 

At  Sydney  Mines,  a  very  large  proportion  of  the 
mine  workers  own  their  own  houses,  and  slum  condi- 
tions do  not  exist  in  this  colliery  town.  It  is  also 
true  that  a  large  number  of  the  steel  workers  and 
coal  miners  in  the  Sydney  District  are  their  own  land- 
lords. 

The  provision  of  houses  for  employees  has  been  to 
the  coal  and  steel  companies  of  Nova  Scotia  a  neces- 
sary thing,  but  also  an  unprofitable  thing,  a  source 
of  much  anxiety.  Willy-nilly,  the  Nova  Scotia  com- 
panies— and  this  is  a  statement  generally  true  of  min- 
-ing  companies  in  a  new  country — have  been  compelled 
to  become  landlords,  shopkeepers,  provider  of  all  pub- 
lic utilities  and  communal  requirements  and  of  trans- 
portation. In  doing  this  they  have  naturally  combined 
the  vulnerability  and  possible  points  of  attack  of  this 
combination  of  much  berated  responsibilities. 

The  slum  areas,  which  undoubtedly  exist,  have 
evolved  as  a  parasitical  growth,  and  enquiry  would 
reveal  that  the  worst  rack-renter  and  the  genderer  of 
undesirable  housing  conditions  is  the  former  immi- 
grant, now  grown  rich,  who  takes  advantage  of  the 
ignorance  and  trustfulness  of  his  newly  arrived  com- 
patriots, and  sees  no  hideousness  in  slums  that  are 
an  offence  to  our  Canadian  ideas.  Some  of  these  men, 
by  their  control  of  sources  of  illegal  liquor  supply, 
and  their  financial  grip  upon  their  fellows,  achieved 
through  the  supply  of  housing,  food,  liquor  and  every 
possible  source  of  profit,  can  exercise  a  sinister  in- 
fluence on  labor  matters,  nor  are  they  lightly  offended 
by  either  corporation  or  municipal  officers. 

It  is  this  position  of  vulnerability  which  accom- 
panies the  function  of  general  fatherhood  of  the  com- 
munity, and  the  impotence  of  municipalities  and  cor- 
porations, to  prevent  the  growth  of  parasitical  slum 
areas  and  their  concentrated  evils,  that  has  driven 
mining  corporations  in  Canada  to  build  "closed" 
towns,  and  to  oppose  municipal  incorporation.  Labor 
organizations  have  imputed  other  motives,  but  wrongly 
so. 

A  Social  Survey  was  undertaken  some  years  ago  of 
a  well-known  section  of  the  City  of  Svdney.  The  ex- 
isting conditions  were  properly  criticized,  but  the 
blame  was  laid  upon  the  industrial  companies.  The 
truth  is  that  these  same  companies  have  provided  the 
most  substantial  part  of  the  decent  housing  acoommo- 
flation  of  the  industrial  centres  of  Cape  Breton,  and 
flipy  probably  contemplate  with  something  like  con- 
sternation the  expenditure  on  housing  that  will  be 
necessary,  at  existing  building   costs,  to  accommodate 


all  the  additional  population  that  mooted  expansion  of 
operations  will  require. 

The  foregoing  gives  point  to  a  statement  that  Mr. 
Adams,  of  the  Town  Planning  Division  of  the  Com- 
mission of  Conservation,  is  to  be  asked  to  advise  the 
Dominion  Coal  Company,  through  its  newly  created 
Department  of  Industrial  Relations,  regarding  the 
plan  of  a  town  to  serve  the  workers  of  a  new  colliery 
near  Glace  Bay.  This,  at  any  rate,  shows  a  willing'- 
ingness  to  learn,  but  there  will  be  people,  not  necessarily 
in  the  official  ranks  of  the  industrial  corporations,  who 
will  consider  it  as  fussy  faddiness — which  it  most  dis- 
tinctly is  not. 

In  comparing  the  corporation-built  mining  towns  in 
-some  of  the  newer  fields  of  the  United  States,  with 
those  of  Nova  Scotia,  it  should  be  remembered  that  the 
Nova  Scotia  companies  never  had  the  financial  re- 
sources to  warrant  much  heavier  expenditures  on  hous- 
ing than  they  have  actually  undertaken,  for  at  no 
time  in  its  history  has  any  Nova  Scotia  coal  company 
ever  had  sufficient  funds  at  its  disposal  for  necessary 
development  work  and  capital  expenditure  on  new  col- 
lieries. 


Builders  of  marine  machinery  in  Canada  are  in- 
terested in  the  evident  tendency  towards  oil-driven 
motors  of  the  Diesel  type  employed  in  substitution 
for  steam-driven  motors,  either  of  reciprocating  or 
turbine  type. 

Mr.  Schwab  announces  that  Mr.  Arthur  West,  the 
chief  designer  of  the  Bethlehem  Shipbuilding  Com- 
pany, has  perfected  a  Diesel-type  engine,  which,  with 
one-half  the  number  of  cycles  in  use  on  existing 
types  of  Diesel  engines,  can  be  operated  with  one- 
third  the  quantity  of  oil  hitherto  generally  used  in 
marine  oil-burning  engines.  Mr.  Schwab  says:  "For 
the  first  time,  an  internal-combustion,  heavy-oil  en- 
gine has  been  perfected  which  produces  the  same  horse 
power  as  a  four-cycle  engine  practically  twice  its 
size,  and  is  at  the  same  time  adapted  to  large  cargo 
ships,  while  saving  two-thirds  in  fuel  cost  alone,  as 
compared  with  steam-driven  oil-fired  ships. 

It  is  interesting  to  note  that  a  Diesel-type  oil-engine 
has  been  designed  and  built  by  the  Canadian  Steel 
Products  Company,  of  Brantford,  Ontario,  whidh 
was  shown  at  the  Toronto  Exhibition  and  attracted 
deserved  attention  as  being  a  pioneer  unit  in  Canada. 

There  are  two  things  that  are  driving  shipowners 
to  adopt  oil-propelled  motors  for  ship  production, 
first,  the  scarcity  and  high  cost  of  coal,  and  second, 
the  scarcity  and  unsuitability  of  boiler  firemen.  The 
second  reason'  is  probably  the  more  important  and  ti'ie 
most  permanent. 

Canadian  manufacturere  of  ship-propelling  machin- 
ery will  do  well  to  adapt  themselves  to  the  new  order 
of  things. 
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.JOSEPH  I'AXON  IDDINGS. 

A    Profound   Student    of  Petrologi). 
In  a  recent  issue  of  "Science"  t'he  death  is  annoiui- 
eed,  at  the  comparatively  early  age  of  63,  of  Josei)h 
Paxon  Iddings,   formerly   jirofessor   of   petrology  in 
the  University  of  Chicago  and  at  one  lime  a  geologist 
of  the  IJ.  S.  Geological  Survey.  Mr.  Iddings  became  a 
UKMuber  of  the  staff  in  Chicago  in  18!»2,  at  the  time  of 
the  organization  of  that  geological  department  which 
has  had  such  a  great  influence  on  the  .science  through 
its  students  and  the  writings  and  resean^h  work  of 
the  members  of  the  staff.    The  work  of  Chamherlin, 
Salisbury,  Penrose  and  Iddings,  all  original  members 
of  tile  staff,  has  dotu',  at  least,  as  much,  it  is  safe  to 
say,   to  advance   the  science   during   the   la.st  thirty 
years  as  that  of  any  other  four  men  throughout  the 
world. 

During  the  closing  decades  of  the  last  century,  pet- 
rology, or  as  it  was  more  commonly  called  petro- 
graphy, was  probably  the  most  popular  branch  of 
geology  among  post-graduate  students.  The  micros- 
(!opic  study  of  rocks  in  lliin  sections  was  really  found- 
ed by  an  Englishman,  Sorby,  but  like  certain  other 
sciences  was  developed  in  Oermany.  Heidelberg  and 
Leipzig  attracted  practically  all  students  of  petro- 
graphy from  North  America  until  G.  H.  Williams 
began  his  distingui-sthed  career  as  teacher  and  inves- 
tigator on  the  staff  of  Johns  Hopkins  University,  end- 
ing with  his  untimely  death  in  1S!)4.  Tddiiigs'  profes- 
sorial work  in  Chicago  continued  until  1!»0S.  Through 
their  teaching  Williams  and  Iddings  exerted  a  pro- 
found influence  on  petrograpiiy.  After  they  took  up 
professional  work  it  was  no  longer  necessary  to  leave 
North  America  for  the  best  instruction  obtainable  in 
this  splendid  subject. 

Iddings'  epoch-making  work  on  the  rocks  of  the 
Yellowstone  National  Park  and  his  books  on  Rock  Min- 
erals and  on  Igneous  Rocks  will  serve  as  lasting  me- 
morials to  his  too  brief  career.  The  passing  of  his 
contemporaries  at  early  ages,  George  II.  Williams,  J. 
Francis  Williams  and,  more  recently  L.  V.  Pirsson, 
deprived  i)ctrography  of  i)rofound  students  and  in- 
vestigators. 

The  Quantitative  Classification  of  Igneous  Rocks, 
the  joint  production  of  Cro>s,  Iddings,  Pirsson  and 
Washington,  has  done  much  to  nuike  petrography  a 
more  exact  science. 

The  igneous  rocks  have  come  to  be  recognized  as 
the  most  important  factors  in  the  genesis  of  metal- 
liferous deposits.  Much  of  the  research  work  of  men 
like  Iddings  might  appear  to  be  of  an  abstract  or 
academic  nature,  but,  as  in  the  case  of  other  sciences, 
the  study  of  the  pure  science  has  had  a  far  reaching 
effect  on  the  applied.— W.  G.  M. 

Toronto,  September  23rd. 


BOOK  REVIEW 

Modern  Tunneling:.  With  Special  Reference  to  Mine 
and  Water-supply  Tunnels.  By  David  W. 
Rrunton  and  John  A.  Davis.  Linen  Cloth  Boards. 
6  by  9  by  IVi  inches.  450  pages  with  Biblio- 
graphy and  Index.  John  Wiley  &  Sons.  New 
York,"  $4.50. 

This  is  a  comprehensive  treati.se  on  the  art  of  tun- 
neling, moie  particularly  as  practised  in  connection 
with  the  extraction  of  minerals  and  in  the  draina<rc 
of  mine  workings.  The  authors  are  well  known  as 
experts  on  tunneling,  and  write  from  personal  know- 


ledge of  nuiny  of  the  tunneling  operations  they  des- 
cribe. The  section  on  "Tunneling"  in  Peele's  mining 
engineers'  handbook  was  prepared  by  them  also. 

The  history  of  tunneling  is  concisely,  but  verj' 
interestingly  dealt  with,  particularly  in  the  recital  of 
the  achievements  of  the  ancients  in  rock  excavation 
with  the  aid  of  primitive  appliances.  Mention  is  made 
of  the  stupendous  undertakings  for  mine  drainage  be- 
fore the  invention  of  the  steam  pump,  the  drainage 
depth  secured  being,  to  modern  ideas,  very  dispro- 
portionate to  the  labor  involved.  A  complete  resume 
of  modem  tunnels,  giving  all  essential  particulars  in 
each  case,  makes  a  valuable  chapter. 

The  choice  of  power  for  tunnel  work  is  considered 
from  many  angles,  and  much  attention  is  given  to  all 
pha.ses  of  air-compression  in  relation  to  tunneling. 
Ventilation,  rock-drilling  machines,  haulage,  and  in- 
cidental surface  and  underground  equipment  are  each 
discussed  with  numerous  illustrations.  The  methods 
employed  in  drilling,  blasting,  removal  of  material 
and  timbering  are  described  and  criticised.  A  large 
chapter  is  given  to  means  of  securing  safety  in  tun- 
neling work.  Very  detailed  figures  are  given  on  the 
cost  of  individual  tunnels,  which  include  the  Coronado, 
Gunnison,  Laramie-Poudre,  Lueania,  Marshall-Ru.ssell, 
Mission,  Newhouse,  Rawley,  Roosevelt,  Stilwell,  and 
Strawberry  tunnels,  and  the  Los  Angeles  Aequeduct. 

A  bibliography  of  sixty  pages  is  appended  giving 
the  references  to  literature  arranged  under  the 
sequence  of  subjects  used  in  the  chapters  of  the  book. 

The  work  is  unusually  well  bound,  and  is  printed 
on  good  quality  paper.  It  contains  information  of 
value  to  the  mining  engineer  having  charge  of  under- 
ground excavations. 

The  authors  state  they  have  "endeavored  to  lay 
stress  upon  safe,  efficient  and  economical  methods, 
and  upon  good  points  of  equipment,  while  bad  prac- 
tice and  obsolete  machinery  is  ignored,  except,  as  ex- 
amples of  the  inadvisable,  or  as  they  have  some  bear- 
ing historically." 


THE  METAL  WORKING  INDUSTRIES  AND  THE 
TARIFF  IN  BRITISH  COLUMBIA 

Mr.  W.  H.  Cunliffe,  of  the  Nelson  Iron  Works,  Bri- 
tish Columbia,  giving  evidence  before  th^e  Tariff 
Enquiry  Board,  said  that  eoini>etition  between  the 
Nelson  and  Spokane  foundries  and  machine  shops  was 
very  keen.  The  tariff  imposied  by  the  United  States 
being  higher  than  that  imposed  by  Canada,  Spokane 
foundries  were  able  to  compete  with  Canadian  found- 
ries, and  orders  were  accepted  from  Canadian  buyer-< 
at  much  lower  prices  than  asked  of  the  American 
buyers  in  Spokane.  The  tendency  of  buyers  to  pass 
over  small  Canadian  industries  and  go  to  the  bigger 
centres  in  the  South  had  resulted  in  the  Crow's  Nest 
Pass  and  Boundaries  territories  making  purchases  in 
the  United  States,  the  tariff  protection  given  in 
Canada  pot  acting  as  any  deterrent  to  the  placing  of 
Canadian  orders  in  the  States. 


Cape  Breton  Iron-ore  Areas  found  Unsuitable. 

The  Dominion  Steel  Company  have  for  some  time 
been  investigating  the  iron-ore  occurrences  which  are 
situated  at  Loch  Lomond,  35  miles  from  the  Steel  Plant 
at  Sydney.  The  ore  as  found  was  of  good  (piality. 
but  diamond  drilling  proved  it  to  be  discontinuous 
and  not  present  in  sufficient  quantity  to  develo])  as 
a  source  of  supply. 
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Iron  Ores  of  Commerce  with  Special  Reference  to 

Canadian  Deposits 

By  SAMUEL  GROVES,  Ottawa. 

In  1913,  tlie  production  of  iron  ore  hy  the  larger  magnet,  hence  the  name  "magnetite."   It  is  frequently 

nations  of  the  world-  Avas  as  follows: —  found  in  the  shape  of  dark,  iron-grey,  octahedral  and 

Tons.  dodecahedral  crystals. 

Great  Britain                                               15,997,328  its  hardness  is  6,  and  specific  gravity  5.1.  The 

Canada                                                      307,634  lustre  is  metallic,  usually  brilliant ;  Avliile  the  colour 

Newfoundland .  .  .   1,433,858  and  streak  are  both  black.  In  the  lump  form,  magnet- 
Australia*                                        .        135,316  ite  is  generally  dense,  hard,  and  eomparativelj^  free 

Iiidia                                                       ^  370,845  from  gangue,  which  accounts  for  its  extensive  use  in 

Austria-Hungary   ..  5,098,324  the  manufacture  of  high-grade  tool  steel  and  cutlery- 
Belgium  . :                                                   149,450  „  , 

France                                                       21,714,000  Sweden. 

Germany                                                      35,941,285  Of  magnetite  deposits,  that  of  Kilrunavaara-Luos- 

Italy                                                            '    603,116  savaara  in  northern  Sweden,  is  probably  the  most  im- 

Russia                                                         8,077,000  portant  —  as  to  quality  and  extent  —  yet  discovered. 

Spain                                                          9.861,668  This  ore-body  is  situated  on  both  sides  of  Luossovaara 

Sweden                                                       7,475,571  lake;  and  it  is  computed  that  above  water-level  there 

United  States                                              61,980,437  are  700,000,000  tons  of  payable  ore  in  sight,  with  a 

^  total  reserve  of  some  2,500,000,000  tons.    The  ore  is 

,     T  ,.-     T                T  ,      •          ,    1   .  Bessemer  grade,  and  has  a  metallic  iron  content 

Ore    may  be  defined  as  a  metal-bearnig  rock  that  g3.g4         ^^^^^     ^he  vearly  production  since  1893, 

can  be  exploited  to  economn?  advantage.^  ^  o  to  1.5  million  tons. 

The  iron  m  the  chief  iron  ores  of  commerce  exists 
in  nature  as  oxide,  that  is,  the  iron  (Fe)  is  chemically  ^^^^  ^^^ere  is  another  Swedish  deposit  of  magnetite, 
combined  with  oxygen,  together  with  an  admixture  which,  although  not  so  large  as  the  above  mentioned 
of  mineral  matter"  :  lime,  alumina,  magnesia  silica,  ore-body,  is  one  of  the  purest  in  existence,  namely, 
carbonic  acid,  pliosphoric  acid,  bisulphide  of  iron,  ^^^^  Dannemora  mine,  situated  m  the  Upsala  district 
manganese,  etc.,  and  is  found  geologicallv,  in  veins,  central  Sweden.  This  particular  deposit  —  which 
masses,  and  sedimentary  deposits,  either  in  the  form  been  Avorked  since  the  fifteenth  century  —  is  of 
of  irregular  fissure  sheets,  massive  lenticular  bodies,  ^"^^  quality,  and  has  become  celebrated,  owing  to  the 
kidnev  shaped  lumps,  pulverized  layers,  or,  as  crvs-  ^^ct  that  the  Dannemora  maonetic  ores  have  been 
talline  grains  in  beds  of  drift  sand.  The  non-metallic  utilized  by  the  Sheffield  steelmakers  for  centuries  in 
minerals,  or  metalloids  associated  with  the  oxide  of  ^he  manufacture  of  high-grade  cutlery,  etc.  So  pre- 
iron  in  the  ore,  are  knoMTi,  collectively,  as  gangue;  ^.^^us  were  these  ores  considered,  that  the  output  was 
and  the  larger  part  of  the  metallurgical  process^  limited  to  50,000  tons  per  annum,  while  the  selling 
converting  the  ore  from  a  mineral  condition  in  to  a  l^^'^'*^  ^^'^^  almost  prohibitory.  The  average  iron  con- 
metallic  state— consists  in  an  effort  to  get  rid  of  tliis  ^^^^^  i«  ^0%,  with  phosphorous  0.0025  to  0.005%;  and 
extraneous  material.  sulphur  0.02  to  0.05%.  It  requires  little  flux  in  smelt- 
In  travelling  through  a  strange  country,  it  is  always  ^^"c-e  the  gangue  is  principally  limestone  —  the 
an  advantage  to  have  a  maji  showing  knoAvn  bounds  "stural  flux. 

and  landmarks.     In  like  manner,  it  will  be  advan-  While,  however,  special  ores  like  the  "Dannemora" 

tageous  in  dealing  with  the  history  and  technics  of  haxe  found  favour  in  the  manufacture  of  high-priced 

the  iron  ores  of  commerce,  to  map  out  a  plan  of  pvo-  •'^teel  ])roducts,  the  general  run  of  magnetic  ores  have 

cedure.    I  purpose,  therefore,  classifying  the  various  '^^^^^  almost  shunned ;  indeed  there  Avas  a  time  Avhen 

kinds  of  iron  ore,  then  defining  and  describing  those  "tonnage"    steelmakers,    especially    in    the  United 

found  in  the  different   countries  of  the  Avorld — in  States,  depreciated  and  almost  despised  this  class  of 

their  respective  order.  ores,  even  though  they  AA^ere  high-grade,  l)ecause  it 

Classification  of  the  Commercial  Iron  Ores.  ^^^^^  ^'^^^^  found  by  experience  that  the  hard  magnetic 

OXIDES.— Anhydrous  :    Magnetite,  Red  hematite  ;  ores  Avould  not  mix  satisfactorily  in  the  blast  furnace 

Hvdrous :  BroAvn  hematite.  ^oft  hematite  ores;  since  they  had  different 

"carbonates.  —  Spathic,  Clay-ironstone,  Black-  fusion  levels:  the  magnetite  needing  more  fuel  than 

band  ironstone.  hematite  to  dissociate  the  gangue  and  reduce  the 

Magnetite  recent  years,  the  exigencies  of  comoe- 

,.    .                                   f-r.        X         ,  •„  titive  trade  in  high-grade  steels  has  led  to  the  .sending 

Magnetic  iron  ore  or  magnetite  (Fe  A),  contains,  ^,,t  of  search  mrties  Avith  dip-needle  and  stadia  into 

m  its  pure  state,  72.41%  of  iron  and  27.59%  of  oxygen.  ^^^^^  and^rner  of  the  earth 
It  is  the  richest  of  all  iron  ores,  is  Avidely  distributed 

over  the  globe,  and  is  indigenous  to  the  Archaeozoie  Norway. 

rocks.  In  pre-scientific  days  this  ore  Avas  popularly  Prior  to  1914.  English  ironmasters,  face  to  face  Avith 
knoAvn  as  "load-stone",  from  its  poAver  to  act  as  a  tlie  prospective  exhaustion  of  the  high-grade  British 
  'ye  mines,  together  Avith  those  of  Bi]l)oa,  Si)ain  — 

2.  Statistical  Report  of  the  Iron  and  Steel  and  •  fi'<'»i  Avliem-e,  of  late  years,  their  most  important  sup- 
Allied  Trades  Federation,  Great  Britain,  July  1916,  jdies  have  been  obtained  —  secured  control  of  ex- 
p.  50.  tensive  deposits  in  the  Dunderland  district  of  NorAVay, 

3.  Rickard:  Mining  Magazine,  Vol.  X,  p.  257.  the  amount  of  Avhich,  above  the  surrounding  surface 
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level  alone,  was  estimated,  in  1906,  at  80,000,000  tons. 
This  ore  is  lariarely  magnetite,  contains  40  to  45%  of 
metallic  iron,  and  is  low  in  phosphorus.  The  hard 
ore  has  to  be  crushed,  magnetically  .separated,  and 
briquetted. 

Japan. 

"The  comparatively  recent  transformation  of  Japan 
from  an  almost  exclusively  agricultural  to  that  of  an 
industrial  nation,  has  evoked  an  increasing  demand 
in  that  country  for  iron  and  steel  commodities,  and 
a  consequent  need  for  iron  ores.  Far-seeing  investiga- 
tion of  the  mining  and  metallurgical  methods  of  the 
progressive  nations  in  the  Occident,  and  the  practical 
experience  gained  in  the  development  of  the  magnet- 
ite mines  in  Ihe  Kamaishi  district,  and  in  the  opera- 
tions of  the  Imi)erial  Iron  Works  —  under  the  man- 
agement of  skilled  European  engineers  —  has  given 
a  great  impetus  to  the  iron  trade  of  the  at-one-time 
"hermit  Kingdom."  The  primitive  furnaces  and 
forges  begun  by  the  feudal  lords  in  1868,  for  the 
manufacture  of  guns  and  cannon,  made  fi-om  iron 
sands  found  in  the  valleys  adjacent  to  the  sea  coast, 
and  originating  in  the  disintegration  and  decomposi- 
tion of  the  eruptive  rocks,  have  been  displaced  by 
modernly  ecpiipped  smelting  furnaces,  foundries,  and 
steel  works.  With  characteristic  thoroughness  Japan 
ese  experts  —  trained  in  the  technical  colleges  of 
Europe  and  American  —  are  making  a  profound 
study  of  the  magnetic,  physical  and  chemical  proper- 
ties of  iron  ores,  and  the  conditions  under  which  the 
ores  of  commerce  are  to  be  found,  geologically. 

A  thorough  investigation  of  the  iron  ore  resources 
of  Japan  has  recently  l)een  made  under  tlie  auspices 
of  the  Mikado's  government;  and  the  published  re- 
port shows  that  the  productive  ore  deposits  are  limited 
to  five  areas  (1)  the  magnetites  of  Kamaishi,  Xata- 
kosaka,  ajid  Ilitokabe ;  (2)  hematites  of  Semin  ciiiefly; 
and  the  iron  sands  in  the  Chugoku  mountains.  In 
1917,  the  reserves  were  estimated  as  being  as  fol- 
lows : — 

Magnetite   35,000,000 

Red  hematite   30,000,000 

Brown  ores  (limonite)   10,000,000 

The  total  reserves  for  the  islands  alone  being  80,000,- 

000  tons. 

From  the  foregoing  estimate  it  will  be  pei'ceived, 
that  the  resources  of  Japan  are  limited,  and  that  i-ou- 
tijiuity  of  her  active,  industrial  policy,  demands  other 
sources  of  su])])ly  than  those  of  her  own  ore  fields. 

The  yearly  production  of  the  mines  of  Japan  is 
about  150,000,  tons:  a  supply  altogether  inadequate 
to  meet  the  local  demand,  hence  ores  from  other 
countries  are  imported,  as  follows :  China,  100,000 
tons;  Corea,  50,000  to  70,000  tons;  and  over  400,000 
tons  from  Europe  and  America.  If  Japan  is  to  main- 
tain a  ])lace  in  the  sum,  continuous  importation  on 
an  increasing  scale  is  a  necessity;  and  since  necessity 
is  the  mother  of  invention,  her  statesmen  will  invent  a 
way  of  getting  ores  from  nearby  lands,  where  it  is 
awaiting  exploitation. 

Russia. 

Now  that  the  Dardanelles  is  open  to  all  nations, 
and  the  Black  Sea  has  become  a  commercial  water,  it 
is  within  the  range  of  ])ossii)ility  that  transportation 
facilities  will  be  provided  from  the  Ural  mountains 
down  to  tide  water  in  the  vicinity  of  the  Crimea,  and 
thus  render  the  enormous  magnetite  deposits  of  the 
Ural  available  for  Britain ;  in  exchange  for  manu- 
factures and  commodities  which  will  be  much  needed 


in  the  area  of  reconstruction  and  development  novv 
liawning  ni)oii  Russia. 

United  States 
In  the  Lake  Superior  region  of  the  L'^nited  States — 
notably  in  the  eastern  extension  of  the  Missabe  range 
— large  deposits  of  magnetite  are  known  to  occur;  but 
their  iron  content  is  low,  consequently  the  output  is 
small,  being  i)i-actically  limited  to  two  mines  in  Michi- 
gan. 

Magnetite  ores  are  also  i)lentiful  in  the  States  of 
New  York  and  New  Jersey,  but  are,  generally,  of  low 
grade;  besides  being  high  in  sulphur,  titaniferous,  and 
pyrites  laden:  impurities  which  render  the  ores  prac- 
tically impossiI)le  in  the  ordinary  blast  furnace.  But 
the  inti-oduction  of  modern  ore  dressing  and  (toncen- 
trationary  processess,  supplemented  by  brirpietting ; 
and  the  economic  utilization  of  such  inferior  (»res  in 
the  electric  smelting  furnace  —  wherever  "white 
coal"  is  available  —  will  undoubtedly  lead  to  in- 
creased mining  activity  in  the  last  named  States. 

Then  there  are  the  soft,  earthy,  niagnetites  of  Penn- 
sylvania, of  which,  it  is  estimated  some  40,000,000 
tons  are  available,  having  an  iron  content  of  about 
43%,  with  sulphur  high,  but  phos[)horus  low.  These 
ores  are  mined  principally  at  Cornwall,  Lebanon 
county,  25  miles  east  of  Harrisburg,  the  Pennsylvania 
State  Capital. 

And  even  in  the  southern  States  —  in  Alabama,  the 
occurrence  of  magnetite  deposits  are  reported.  Thus, 
not  only  in  the  northwest,  but  in  the  middle  east,  and 
south,  magnetic  iron  ore  abounds. 

In  recent  years  there  have  l)een  numerous  dis- 
••overies  of  magnetite  in  the  Western  States,  prin- 
cipally in  the  Cordilleran  region  :  the  most  productive 
mines  being  in  southeastern  Wyoming.  Deposits  "of 
economic  importance,"  have  also  been  found  in  north- 
ern C'alifornia  ;  but  perhaps  the  most  interesting  find 
beds  of  rich,  magnetic  oxide  (Fe..Oj  79.06%)  in  the 
i)lack  sands  along  the  Pacific  Coast,  south  of  the 
Columbia  river.  Experiments  conducted  in  a  tem- 
porarily erected  electric  furnace,  under  the  personal 
supervision  of  Dr.  Day,  of  the  United  States  Geolo- 
gical Survey,  disclosed  the  fact  that,  out  of  every  ton 
of  black  sand  treated,  683  pounds  of  iron  were  pro- 
duced. A  carload  was  found  to  be  one-third  pure 
magnetite. 

An  official  report  issued  by  the  U.  S.  Geological 
Survey,  in  1906,  says : — 

It  was  found  that  the  magnetite  contained  in  the 
black  sands  of  the  Pacific  slope  constitutes  a 
greater  supply  of  useful  iron  ore  than  any  other 
available  source  known  on  the  Pacific  slope.  This 
magnetite  usually  contains  from  5  to  10  per  cent 
of  titanium.  It  was  found  that  this  titanium 
offered  obstacle  to  the  production  of  high-grade 
cast  iron  in  the  electric  furnace,  and  that  in  a 

modification  of  the  electric  furnace  this  cast  iron 
could  even  be  decarburized  to  a  very  soft  iron  of 
liigh  quality.  Facilities  wei-e  not  at  hand  for 
smelting  this  iron  ore  in  an  ordinary  blast  furnace. 
Canada. 

A  reference  to  the  statistical  table  on  p.  1.  will  show 
that  the  iron  ore  production  of  Canada,  in  1913,  was 
only  307,634  short  tons  (')  ;  whereas  the  United  States 
produced  69,418,089  slioi-t  to)is.     The  comj)aratively 


(')  (,'anadian  iron  oi-e  production  in  1919  was  197.- 
170  tons;  United  States  production  1918  was  78,017,271 
tons. 
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insignificant  production  of  iron  ore  in  Canada  is 
largelj^  due  to  the  fact  that  hitherto  very  few  deposits 
of  magnitude  have  been  discovered  wliicli  are  large 
enough  or  high-grade  enough  to  be  workable  at  a  profit. 

The  greater  part  of  the  known  iron  ore  deposits  of 
the  Dominion  are  magnetic ;  which  is  explainable  by 
the  fact  that  magnetite  is  generally  associated  with 
the  oldest  rocks ;  and  it  is  one  of  the  canons  of  geolo- 
gical science  that  the  so-called  "Laurentian  Shield" — 
which  forms  an  irregular  mass  around  Hudson  liay,  ex- 
tending south  into  Wisconsin  and  Minnesota  —  con- 
sists, iiredominantlj',  of  Archaeozoic  rocks,  covering  an 
area  of  about  2,000,000  square  miles :  over  one-half  the 
total  area  of  Canada.  This  Pre-Cambrian  "Shield"  is 
said  to  have  "apparently  been  subjected  to  prolonged 
and  profound  erosion,  such,  perhaps,  as  few  other  re- 
gions of  the  world  have  experienced."  In  the  forma- 
tion of  the  iron  ore  deposits  associated  with  these  plu- 
tonic  rocks,  oxygen  played  a  less  important  part  than 
in  the  care  of  hematite,  hence  the  higher  metallic  iron 
content  of  magnetite.  And  an  important  feature  of 
the  Archaeozoic  rocks  is,  the  entire  absence  of  fossils ; 
which  will  account,  somewhat,  for  the  generally  low 
phosphoric  content  of  the  hard,  magnetic,  iron  ores ; 
for  wherever  phosphorus  —  to  any  extent  —  is  asso- 


Pig  Iron  (55  tons)  made  from  refractory  iron -ores 
by  electric-thermic  process  at  Sault  Ste.  Marie,  1906. 

ciated  with  magnetite,  it  is  ,  said  to  be  largely  due  to 
metamorphism.  On  the  other  hand,  these  ores  are 
almost  invariably  high  in  sulphur;  titaniferous,  and 
pyrites  laden :  impurities  which  render  them — as  al- 
ready mentioned — practically  impossible  of  reduction 
in  the  ordinary  blast  furnace.  It  was  a  knowledge  of 
these  serious  technical  objections  to  the  use  of  Can- 
adian iron  ores,  and  a  desire  to  provide  an  economic 
remedy,  that  led  to  the  celebrated  experiments  in 
electric  smelting  at  Sault  St.  Marie,  in  1906 :  of  which 
something  will  be  said  in  a  subsequent  chapter. 

It  has  already  been  pointed  out  that  the  advance 
of  the  more  powerful  nations  of  the  world  in  material 
civilization,  has  been  largely  due  to  progress  made 
in  the  production  of  iron  ores  and  to  the  degree  of 
perfection  attained  in  the  workmanship  of  iron  and 
steel.  Keeping  this  generalization  in  mind,  it  can 
safely  be  said,  that  although  Canada  leads  other  na- 
tions in  the  production  of  non-metallic  minerals  such 
as  gypsum,  asbestos,  and  mica ;  and  valuable  metals 
such  as  nickel ;  and  is  at  the  same  time  one  of  the 


leading  agricultural  countries  on  the  globe,  yet,  great 
material  progress  can  not  be  expected  in  the  future, 
unless  iron  and  steel  industries  are  developed.  In 
view,  therefore,  of  the  meagre  production  of  iron  ores 
at  the  present  time,  it  is  pertinent  to  inquire  what  are 
the  future  prospects  along  this  line  of  industry. 

As  far  as  can  be  gleaned  from  published  reports 
and  from  data  furnished  by  competent  authorities, 
the  magnetite  iron  ore  situation  of  Canada  in  1918, 
may  be  summarized  as  follows : 

Three  fairly  large  magnetite  deposits  in  Canada, 
that  approximate  most  nearly  to  commercial  grade 
quality,  are  those  of  Bathurst,  New  Brunswick ;  Ati- 
kokan,  Ontario ;  and  those  of  the  islands  along  the 
coast  of  British  Columbia.  Judged  by  modern  ore 
requirements,  none  of  these  deposits  are  of  excep- 
tional size :  the  Bathurst  reserve  being  estimated  at 
18,000,000  tons,  having  43.7  to  47.5  iron  content,  with 
0.64  to  1.04%  phosphorus.  Attempts  to  exploit  the 
Bathurst  and  Atikokan  ores  have  resulted  only  in 
financial  loss. 

As  to  the  magnetite  ores  of  British  Columbia 
islands,  the  controllers,  of  these  important  ore- 
bodies  will  have  to  establish  smelters  on  Vancouver 
Island,  and  the  pioneers  of  prospective  iron  and  steel 
industries  will  find  it  necessary  to  secure  permanent 
markets  for  their  goods :  inland  up  to  the  fringe  of 
the  great  plains ;  and  outside  along  the  Pacific  Coast 
southward,  before  success  will  crown  their  efforts. 
It  will  be  a  great  venture ;  for  they  will  find  a  keen 
competitor  in  Japan,  on  the  one  hand,  and  the 
United  States  on  the  other  hand.  On  the  western 
coast  of  the  last-named  country,  immensie  deposits 
of  rich  black  sands  abound  ;  and  the  cheaply 
mined  and  transported  ore  of  Cuba  are  also  avail- 
able —  via  the  Panama  Canal.  All  that  is  wanted  is, 
abundant  fuel  and  flux,  and  these  can,  in  the  near 
future,  be  procured  cheaply  and  in  unlimited  quan- 
tity from  the  recently  discovered  coal  areas  of  great 
magnitude  in  Alaska.  Eailways  from  these  coal  fields 
to  the  Alaskan  coast  are  in  process  of  construction, 
and  a  line  of  huge  freight-carrying  steamers  are  being 
built  at  the  present  time. 

Ontario. 

No  magnetite  bodies  of  importance  have  been  dis- 
covered in  the  Rocky  Mountain  region  or  on  the  Great 
Plains;  and  it  is  not  until  we  reach  the  "Laurentian 
Shield"  in  central  Canada,  that  any  iron  ore  deposits 
of  magnitude  have  been  recognized.  Basing  surmise 
on  the  fact  that  the  eastern  extensions  of  the  wonder- 
fully productive  Vermilion  and  Missabe  ranges  of 
Minnesota  cross  the  boundary  line,  and  project  many 
miles  into  western  Ontario,  high  hopes  were  enter- 
tained of  finding  therein  deposits  of  commercial  ex- 
tent and  quality.  But  although  large  bodies  of 
magnetite  have  been  found  in  the  Canadian  part  of 
the  Missabe  range,  the  iron  content  is  so  Iom^  as  to 
render  exploitation  and  development  altogether  un- 
profitable at  the  present  time.  The  only  iron-bearing 
formation  of  supposedly  economic  value  that  has  been 
mined  in  the  Lake  Superior  district  of  Canada,  is  at 
Atikokan,  130  miles  west  of  Port  Arthur.  It  was  dis- 
covered in  1882,  by  an  Indian  named  Jim  Shogonosh. 
The  range  in  which  this  ore-body  is  found  is  a  steep 
narrow  hill  3800  feet  long,  with  a  maximum  width  of 
400  feet,  and  a  maximum  height  of  100  feet  above  the 
environing  swamp.  The  rocks  enclosing  the  ore  are 
said  to  belong  to  the  Keewatin  —  the  oldest  of  the 
Archaeozoic  —  and  consist,  essentially,  of  hornblende- 
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chlorite  scliists,  iiuissivc  i)yi-o.\(Miilc,  etc.,  iiitcrlx'flded 
with  irrpfjiihir  h'liscs  of  nuitjriict ite,  riinnin<r  enst  find 
west,  almost  vci-t ic;illy.  The  linrd,  dense,  nuifrnetic 
ores  are  diFficult  to  niiiic,  and  are  impregnated  with 
sulphides,  hence  liavo  to  l)e  crushed  and  roasted  pre- 
paratory to  smelting.  Between  the  years  1907  and 
1912,  some  90,000  tons  of  these  refractory  ores  (aver- 
aging, iron  59.85 7r  ;  phosj)horus  O.ll'/f;  and  sulphur 
2.01%)  were  smelted  in  the  Atikokan  Iron  Company's 
blast  furnaces  at  Port  Arthur.  Since  1912,  inertia 
has  prevailed  in  the  Atikokan  iron-bearing  region; 
operators  found  tlie  mining  unprofitable. 

Some  500  miles  eastward  of  Atikokan  —  almost  in 
a  direct  line  —  we  come  to  the  next  considerable  de- 
posit of  magnetite  in  Canada:  in  the  Moose  Mountain 
district  of  Ontario,  on  the  west  branch  of  the  Ver- 
milion river,  near  Sellwood,  35  miles  north  of  Sudbury 
(centre  of  the  nickel  mining  industry  of  the  Domi-. 
nion),  and  about  82  miles  from  Key  Harbour  on  the 
Georgian  Bay.  The  extent  of  the  iron  ore  deposits 
in  this  iron-bearing  district  has  been  widely  heralded 
as  being  "enormous."  Only  as  recent  as  February 
1918,  a  prospector  of  repute  (')  asserted  that — 

There  is  a  large  amount  of  what  is  at  present 
known  as  low-grade  iron  ore  existing  there  for 
about  40  miles,  with  a  width  of  from  500  to  1000 
feet.  .  .  .  It  is  absolutely  free  from  titanium,  and 
reasonably  free  from  phosphorus,  and  low  in  sul- 
phur. There  is  also,  apparently,  a  considerable 
amount  of  ore  that  Avould  average  over  50  per  cent 
of  iron. 

On  the  other  hand,  a  Avell  known  geologist  and 
mining  engineer,  Avho  has  made  a  specialty  of  iron  ore 
investigation,  said,  in  1919 : — 

The  magnetite  deposits  along  the  west  branch  of 
the  Vermilion  river,  near  Sellwood,  extend  or  5 
miles.  The  deposits,  while,  extensive,  are  low- 
grade,  and  on  account  of  physical  peculiarities,  can 
be  concentrated  magnetically  only  at  a  high  cost. 
None  of  the  ore  is  rich  enough  in  iron  to  be  mer- 
chantable as  mined ;  much  the  larger  portion  of  it 
carries  less  than  37%.  Elaborate  and  costly  ex- 
periments carried  on  for  a  number  of  years  in  an 
attempt  to  devise  an  economical  produd,  have 
failed  completely.  Including  a  large  yjlant  for  the 
extraction  and  treatment  of  the  ore,  these  experi- 
ments are  believed  to  have  cost  in  the  neighborhood 
of  $1,000,000.  How  far  they  came  from  attaining 
commercial  success  may  be  judged  from  the  fact 
that  in  spite  of  the  great  demand,  and  consequent 
high  prices  for  iron  ores,  with  a  complete  modern 
plant  on  the  ground  ready  for  operation,  with 
abundance  of  ore  ready  for  cheap  mining,  and  with 
strong  financial  backing,  not  a  ton  of  either  con- 
centrates or  briquettes  have  been  shipped  since 
1915.  ('). 

It  is  evident  from  the  foregoing  facts,  that  owing 
to  the  available,   cheap,  abundant,  high-grade  ores 


(')  T.  R.  Drumiuond,  in  "Iron  and  Steel  of  Can- 
nada,"  Vol.  1,  February  1918,  p.  42. 

(^)  In  1918,  operations  were  resumed  at  Sellwood; 
and  there  was  an  important  production  of  magnetite 
briquettes  from  the  milling  and  briquetting  plant.  The 
Mines  Branch  official  repoi't  says  that  the  ore  milled 
averaged  about  33.8  jier  cent  in  iron,  while  the  bri- 
(|uettes  produced  contained  about  61.1  per  cent. 


of  tlic  r.  S.  I.akc  Suf)erior  I'cgion  on  the  one  hand, 
and  the  high  cost  of  mining  and  preparing  for  utiliza 
tion  the  lower-grade  ores  of  the  Moose  Mountain  dis- 
ti'ict  on  the  other,  that  there  is  no  immediate  prospect 
of  a  great  iron  ore  mining  industry  in  northern  On- 
tario. But,  as  already  pointed  out,  the  phenomenal 
industrial  rise  of  the  United  States  began  with  the  dis- 
covery of  the  immense  Missabe  iron  ore  deposits  of 
Minnesota,  in  1890.  And  it  is  within  the  range  of 
probability,  that  in  the  near  future  rich  inni  ore 
deposits  of  magnitude  may  be  uncovered  in  northern 
Ontario,  in  the  practically  unexidored  regions  south 
and  southwest  of  Hudson  Bay.  Only  recently,  the 
Provincial  geologist  of  Ontario  announced  f^)  the 
discovery  of  a  buried  iron  ore  range  — -  of  Keewatin 
age  —  just  south  of  Sharp  landing,  near  New  Lis- 
keard,  on  the  northwest  shore  of  lake  Temiskaming. 
This  buried  iron  range  is  said  to  extend  northwest- 
ward through  Hudson  township.  It  is  reported  as 
being  overlain  by  Niagara  limestone  and  recent  clay 
deposits,  in  addition  to  tiie  Temiskaming  and  Cobalt 
series,  hence  has  not  been  subjected  to  glaciation  — • 
which  has  been  the  bane  of  the  iron  ore  deposits  of 
Ontario  hitherto  utilized.  Angular  blocks  of  iron  ore. 
having  a  like  formation  to  the  one  above  mentioned, 
have  also  been  observed  in  the  townships  of  Coleman 
and  Boston.  These  and  other  promising  indications 
of  iron  ore  resources  are  all  within  measurable  dis- 
tance of  the  Northern  Ontario  and  Temi.skaming  rail- 
way, and  the  Grand  Trunk  Pacific  system;  and  since 
there  is  abundance  of  limestone  flux  in  the  vicinity, 
and  charcoal  and  "white  coal"'  fuel  available,  a  fu- 
ture iron  and  steel  industry  in  this  region  is  not  im- 
probable. 

(-■)  Report,  Ontario  Bureau  of  Mines,  Vol.  XIX. 
Part  II,  1913,  pp.  58-9. 

(To  be  Continued). 


OLIVER  IRON  MINING  CO.  SUED  FOR  ALLEGED 
INFRINGEMENT  OF  ORE  WASHING 
PROCESS. 

A  $40,000,000  suit  by  Capt.  Alexander  McDougall,  of 
Duluth,  against  Oliver  Iron  Mining  Co.  for  damages 
in  connection  with  alleged  infringement  of  an  ore 
washer  process  is  on  trial  in  Federal  Court  here  before 
•Judge  Booth  of  St.  Paul.  Plaintiff  claims  damages  at 
rate  of  $2  a  ton  on  ore  mined  by  defendant  company 
between  1913  and  November,  1918,  and  treated  at  its 
ore  washing  plant  at  Coleraine,  Minn. 

In  evidence  i)resented,  attorneys  for  Capt.  McDougall 
sought  to  prove  that  no  genuine  difference  exists  be- 
tween the  washer  he  invented  and  the  type  used  by  the 
iron  company.  Plaintiff  alleges  he  submitted  his,  in- 
vention to  defendant  company  in  1908,  and  was  inform- 
ed that  use  could  not  be  made  of  the  stripping  device, 
but  the  usefiUness  of  the  ore-washer  was  not  denied. 

Oliver  Iron  Mining  Co.  is  contending  that  the  Mc- 
Dougall patent  is  invalid,  since  a  similar  ore  washer 
had  long  been  in  use.  It  denies  that  John  G.  Green- 
way,  an  engineer  in  its  employ  at  the  time,  filed  a 
patent  for  an  ore  washer  after  he  liad  seen  the  McDou- 
gall invention,  and  that  the  formei-'s  device  was  based 
on  the  latter. 
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A  Direct  Process  for  Making  Iron  and  Steel  from  Ore 

In  a  new  process  described  below,  the  blast  furnace  is  eliminated  and  metal 
produced  from  ores  of  all  types..    It  is  applicable  also  to 
certain  non-ferrous  metals. 

By  JAMES  W.  MOFFAT,  M.E.I.C. 


Direct  processes  aim  at  the  production  of  steel 
direct  from  iron  ore  without  the  intermediary  of  the 
blast  furnace.  The  electric  furnace  in  one  form  or 
another  is  usually  associated  with  the  majority  of 
smelting  processes  of  this  character  put  forward  in 
recent  years  and  with  but  one  exception,  reduction 
has  been  attempted  either  on  the  furnace  hearth  itself 
or  in  some  attached  device  forming  a  portion  of  the 
furnace  assembly.  A  process  has  been  recently 
patented  by  the  writer  (Canadian  patent  No.  186,994; 
U.  S.  patent  No.  1,294,514);  and  other  countries;  in 
which  the  reduction  is  accomplished  in  a  separate 
mechanism  and  the  melting  down  of  the  metal  and 
its  subsequent  refining  take  place  in  the  electric  fur- 
nace proper. 

In  its  essentials  the  process  thus,  consists  of  the 
duplexing  of  two  known  types  of  furnaces,  —  any 
metallizing  and  any  electric  furnace.  By  this  com- 
bination and  with  the  type  of  metallizing  or  reducing 
furnace  employed,  economies  are  effected  which  place 
the  direct  metal  process  on  an  excellent  competitive 
footing  with  the  blast  furnace  and  open-hearth  for 
steel  making,  and,  what  is  of  equal  or  greater  im- 
portance, ores  unsuitable  for  blast  furnace  use,  are 
made  available. 

The  utilization  of  many  Canadian  ores  is  not  eco- 
nomically feasible  in  the  blast  furnace  since  ores  re- 
quiring concentration  and  some  form  of  subsequent 
agglomeration  into  a  suitable  physical  state  are  \mable 
to  compete  in  cost  with  the  hematite  ores  of  the  Mesabi 
and  other  well  known  ranges,  both  Canadian  and 
American. 

For  blast-furnace  use  ores  of  a  comparatively  high 
iron-content  _  are  required,  and  their  pliysical  condi- 
tion must  be  such  that  they  will  stand  transport  and 
the  crushing  effect  of  the  blast-furnace  burden 
without  an  undue  production  of  fines.  For  the  suc- 
cessful reduction  of  ores  other  than  these  on  a  com- 
mercial basis,  a  process  should  take  the  ore  direetly 
after  concentration  or  benefaction  without  nodulizing 
or  briquetting.  If  this  were  possible  the  availability 
of  ores  suitable  for  the  production  of  iron  and  steel 
would  be  vastly  increased.  Magnetites  requiring  con- 
centration, soft  and  low-grade  hematites,  and  cer- 
honate  ores,  all  Avould  be  of  economic  importance  in 
this  connection. 

Generally  the  benefaction  of  ores  for  the  enrichment 
of  the  metallic  content  or  the  removal  of  injurious 
constituents,  leaves  the  ore  in  a  state  of  fine  sub- 
division and  in  this  state  they  are  admirably  adopted 
for  use  in  the  metallizing  furnace  which  forms  tlie 
first  step  in  this  process. 

Ores  rich  in  metallic  content  and  not  requiring  con- 
centration, can  be  used  with  equal  facility,  but  require 
crushing  and  pulverizing  to  pass  through  say  a  ten- 
mesh  screen  before  they  can  be  used  in  this  process. 
Porosity  of  the  ore,  however,  is  of  much  importance 
and  in  the  case  of  a  porous  ore  particles  passing 
through  a  five-mesh  screen  may  answer  to  reduction 


as  readily  as  those  passing  through  a  ten-mesh  screen, 
through  double  the  diameter. 

Ores  low  in  metallic  content  should  be  pulverized 
to  the  grain  size  affording  the  best  separation  of  the 
metallics  from  the  gangue,  even  if  all  ground  to  pass 
through  a  100  mesh  screen.  Concentration  of  these 
to  a  high  grade  is  much  more  economical  than 
charging  a  lot  of  rock  matter  into  an  electric  furnace 
with  lime  additions  to  obtain  a  suitable  flux  for  it, 
melting  it  with  an  expensive  heat,  and  removing  it 
as  a  slag.  The  last-mentioned  way  burdens  a  furnace 
Avith  rock  melting  instead  of  metal  melting  and  so 
decreases  the  useful  output. 

The  reducing  or  metallizing  of  metallic  oxides  in 
the  past,  has  been  effected  with  more  or  less  success, 
as  part  of  some  continuous  process  where  the  product 
was  not  definitely  a  completely  reduced  sponge,  but 
was  only  a  partly  reduced  one  much  intermingled 
with  other  material.  To  avoid  trouble  in  the  electric 
furnace  from  scouring  slags  due  to  the  presence  of 
metallic  oxides,  it  is  evident  that  the  sponge  must  be 
a  completely  reduced  one  and  also  if  it  is  to  be  trans- 
ferred hot  from  the  metallizer  to  the  melting  furnace, 
no  air  must  be  permitted  to  get  at  it,  else  re-oxidation 
will  occur. 

The  product  is  known  as  "iron  sponge"  and  is 
defined  by  Raymond  as  "metal  in  the  porous  form 
obtained  by  reduction  without  fusion." 

Naturally  the  finishing  of  the  metal  in  the  melting 
furnace  makes  the  procecss  a  discontinuous  one,  but 
more  convenient  in  operation  and  more  suitable  for 
melting  trade  demands,  hence  the  iron  sponge  is  made 
in  batches,  and  the  steel  or  iron  produced  in  separate 
heats.  This  has  been  proven  by  long  experience  to 
be  the  only  successful  method  of  making  steel  as  the 
use  of  individual  heats  is  necessai-y  for  the  refining 
operations  upon  which  the  metallurgy  of  steel  is 
based.  The  open-hearth,  the  Bessemer  converter  and 
older  steel-making  processes,  are  all  of  this  type.  The 
blast-furnace  is  of  course  a  mechanism  which  operates 
continuously,  and,  in  the  line  of  electric  smelting, 
previous  attempts  have  endeavored  to  folloAV  the  same 
principle  but  without  success. 

The  Metallizing  Furnace. 

For  success  in  duplexing  the  metallizing  and  electric 
furnaces,  it  was  apparent  that  a  more  practical  fur- 
nace than  any  hitherto  used  should  be  developed  to 
completely  de-oxidize  the  ore  and  be  so  designed  that 
the  operator,  having  modern  scientific  apparatus  to 
guide  him,  would  have  perfect  control  over  the  entire 
operation,  and  be  able  to  supply  completely  reduced 
sponge  to  the  electric  melting  furnace  at  regular  in- 
tervals of  time.  This  metallizing  furnace  has  also 
been  patented  in  Canada,  tlie  United  States  and 
foreign  countries:  see  accompanying  illustrations. 

The  transfer  between  the  furnaces  is  .so  arranged 
that  the  sponge  is  delivered  into  the  electric  melter 
without  fear  of  re-oxidation,  this  furnace  being  pro- 
vided with  a  charge-opening  centrally  above  the  bath, 
so  that  the  falling  charge  is  deposited  there  on  in  such 
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shape  thai  it  docs  tu.t  nMiuiro  any  subsequent  dress- 
ing with  riirnace  tools,  whieh  woubl  be  a  (litTiciilt 
tliinfj  to  (b)  aiul  exchnb'  all  air  at  the  same  time. 

Tlu'  metallizer  is  meelianieally  rabbled  fn)in  the 
bef^nnnintr  of  the  eharfiinfi-  to  the  very  end  of  the  dis 
charge,  and  that  in  as  intensive  a  manner  as  iwssible, 
so  tbat  every  particle  of  the  ore  of  the  charge  is  of 
like  temperature  and  condition  of  de-oxidation.  Such 
rablding  aids  materially  in  preventing  agglomeration 
and  the  uncertainty  of  complete  reduction  in  the 
interior  of  the  Innips  that  might  be  formed  witiiout  it. 

The  furnace  is  designed  so  that  the  charge'  can 
be  held  in  it  until  the  ciiemist  reports  complete  reduc- 
tion and  a  proper  amount  of  carbon  present  for  the 
work  to  be  done  in  the  electric  furnace.  These  neces- 
sities exclude  furnaces  with  continuous  charge  and 
and  discharge  such  as  rotary-tube  roasters. 

Tlie  gases  for  the  required  temperatures  and  for 
the  reactions  of  reduction  must  be  kept  apart  if  com- 
plete as  assured  work  is  to  be  done.  This  again  ex- 
cludes such  furnaces  as  rotary  tubes,  reverberatones, 
furnaces  of  the  shelf  type,  etc. 

It  is  convenient  while  heating  the  ore  to  the  higher 
reducing  temperatures  to  at  times  substitute  a  suit- 
al)le  oxidizing  atmosphere  for  the  reducing  ore  withm 
the  retort,  so  that  suliihurous  ores  can  be  well  de- 
sulphurized and  so  lessen  tlie  amount  of  work  done 
with  slags  in  the  finishing  of  the  metal  in  the  electric 
furnace. 

A  granular  sponge  is  much  preferred  to  even  a 
slightly  agglomerated  one  as  it  will  be  transferred 
with  very  much  less  troiil)le  and  will  cause  no  sticky 
adhesions  on  the  rabbles  and  other  parts  of  the  ap- 
paratus.   This  sticky  condition  is  freciuently  seen  in 
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rotary  roasters  operated  under  the  temperature  re- 
quired in  reduction,  where  the  ore  rolls  on  itself  as 
the  tube  revolves  and  a  lumpy  produi't  is  almost  sure 
to  (Dcari  only  a  ])artly  reduced  oniv  it  is  clearly  seen 
that  the  ore  should  he  presented  to  the  action  of  the 
redu(ung  gas  in  discrete  particles,  and  these  particles 
should  be  presented  to  the  gas  as  constantly  as  pos- 
sible. 

The  furnace  is  designed  to  receive  the  charge 
through  a  mechanism  that  practically  prevents  the 
entrance  of  more  air  than  is  contained  in  the  voids 
of  the  pulverized  ore.  The  charge  is  mechanically 
rabbled  all  the  time  and  kept  at  a  proper  temperature 
for  the  progress  of  reduction ;  recording  instrumentf-- 
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REAR  VIEW  AND  END  SECTION  SHOWING  RABBLING 
DEVICE 


are  provided  for  the  guidance  of  the  operator  in  ac- 
curately controlling  the  heat  entering  the  retort  from 
the  heating  chamber,  and  for  the  analysis  of  the  gas 
in  the  former,  when  desired;  means  are  provided  u>v 
taking  samples  of  the  ore  without  any  re-oxidation  of 
it  taking  place;  peep-holes  are  arranged  so  that  the 
operator  may  see  a  large  portion  of  the  interiors  of 
the  combustion  chamber  and  the  retort,  those  used 
in  the  latter  being  air-tight ;  the  furnace  is  capable  of 
quick  mechanical  discharge  into  air-tight  conveyor.s 
delivering  the  sponge  into  the  electric  furnace  witli 
a  minimum  loss  of  heat  in  it  at  the  completion  of  the 
reducing  process;  it  is  also  capable  of  holdir.g  the 
charge  until  the  electric  furnace  is  ready  to  receive 
it.  Errors  in  the  work  of  reduction  by  the  operator 
are  easily  corrected. 

Operation  of  the  Metallizer. 
Theoretically,   to   provide  for  complete  reduction, 
carbon  must  be  introduced  to  the  extent  of  from  24 
to  26  per  cent  of  the  weight  of  metallic  iron  present 
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in  the  ore.  To  this  weight  is  added  a  further  10  or  12 
per  cent  of  carbon  making  a  total  of  approximately 
35  per  cent,  and  is  fed  into  the  retort  already  con- 
taining the  entire  charge  of  ore  preheated  to  about 
300°  C,  in  such  a  manner  as  will  permit  of  a  usable 
volume  of  gas  being  given  off  in  volume  sufficient  to 

I     satisfy  the  burners  which  are  used  to  generate  heat 

j  externally  to  the  retort.  As  the  ore  nears  complete 
reduction  and  its  oxygen  content  nears  exhaustion, 
the  gas  may  be  cut-off  from  the  burners  and, allowed 
to  escape  through  relief  valves  to  the  waste  stack. 

1     The  necessary  heat  requirements  are   then   met  by 

i     means  of  oil  or  any  other  suitable  fuel. 

The  excess  of  10  or  12  per  cent.'  of  carbon  above  the 
weight  required  for  complete  reduction  is  for  pro- 
viding a  flow  of  gas  from  the  retort  of  higher  calorific 
value  than  would  be  given  off  otherwise,  that  is  the 
gas  is  made  richer  in  carbon  monoxide.  Some  of  the 
gas  is  sure  to  be  wasted  but  the  operator  will  soon 
learn  to  usefully  use  nearly  all  of  it. 

In  the  last  century  Sir  Lowthian  Bell,  in  his  re- 
search work  on  the  smelting  of  iron  ores,  found  three 
critical  points  in  the  reduction  of  iron  where  it  would 

I  cease  if  the  ration  of  carbon  monoxide  to  carbon 
dioxide  was  less  than  certain  amounts  at  certain  tem- 
peratures.   Only  two  of  these,  however,  come  within 

I    the  range  of  temperature  required  and  are   as  fol- 

I     lows : 

Reduction  will  cease  at  about  500°C  if  the  ratio 
of  CO  to  COj  drops  to  0.667;  and  reduction  will 
cease  at  about  750°  C  if  the  ratio  of  CO  to  CO..  drops 
to  2.125. 

Two  points  are  not  sufficient  for  making  a  graphic 
chart  of  accuracy,  but  since  Sir  Lowthian  Bell's  time 
further  research  work  done  upon  the  reduction  of  iron 
ores  enables  us  to  prepare  an  accurate  chart  of  the 
equilibrium  curve  on  one  side  of  which  reduction 
takes  place  and  on  the  other  side  oxidation  so  that 
now  the  operator  has  only  to  read  the  retort  pyro- 
meter and  the  gas  recorder  and  then  refer  to  the  chart, 
or  table  corresponding  to  it,  to  know  whether  the  fur- 
nace is  reducing,  neutral,  or  re-oxidizing. 

If  reduction  is  not  proceeding  properly  it  is  an  easy 
matter  for  the  operator  to  increase  the  relative  volume 

I    of  CO  present. 

The  finished  sponge  should  contain  sufficient  car- 
bon to  supply  the  following  demands:  —  carbon  re- 

j  quired  in  the  finished  metal  in  the  electric  furnace; 
carbon  required  to  complete  the  calcination  of  the 

I    lime  additions;  carbon  required  to  reduce  any  oxide 

'  accidentally  present ;  and  carbon  sufficient  to  meet  any 
loss  of  it  during  the  melt-down,  as  absolutely  air  tight 

j    conditions  are  not  possible  even  in  the  electric  fur- 

i  nace. 

I  Tliis  carbon,  in  excess  of  the  amount  required  for 
complete  reduction  in  the  metallizer,  does  not  burn 
or  assist  in  the  formation  of  gas,  for  after'  reduction 

!  is  complete  there  is  no  oxygen  in  the  retort  to  make 
it  possible. 

The  composition  of  the  iron  sponge  is  always  com- 
pletely under  the  control  of  the  operator  assisted  by 
the  chemist.  If  incomplete  reduction  is  reported  with 
insufficient  carbon  present,  the  correction  is  made  by 
adding  carbon  and  continuing  the  operation;  if  too 
much  carbon  is  present,  by  adding  ore  and  continuing 
the  operation ;  if  the  desired  amount  of  carbon  be 
present  and  the  reduction  is  still  incomplete  corree- 
,  tion  is  made  by  adding,  more  carbon  and  continuing. 
In  the  ease  of  complete  reduction  and  insufficient 


carbon  being  present,  the  correction  is  made  by 
simply  adding  more  carbon  to  the  amount  as  advised 
by  the  chemist.  If  on  the  other  hand  too  much  car- 
bon is  present,  the  correction  is  best  made  by  adding 
sponge  from  a  completely  reduced  stock  which  has 
been  cooled  down  with  the  air  excluded.  If  reduction 
is  complete  and  the  correct  amount  of  carbon  present 
the  sponge  is  ready  to  be  charged  into  the  electric 
furnace  as  soon  as  the  latter  is  ready. 

Lime  additions,  for  fluxing,  preheated  to  250° C 
or  300 °C  are  charged  and  thoroughly  mixed  with  the 
sponge  by  the  rabbler. 

The  waste  gases  of  the  stack  may  be  used  to  preheat 
the  materials  of  the  charge  to  250  deg.  or  300  deg.  C, 
and  also  for  the  elimination  of  moisture  from  the 
carbon. 

Capacity  of  the  Metallizer. 

Handled  in  this  way  the  process  of  reduction  be- 
comes a  much  more  rapid  one  than  the  reduction  of 
lump  ores  and  a  battery  of  metallizers  making  the 
sponge  necessary  for  an  electric  furnace  can,  by 
alternate  charges,  supply  two  melting  furnaces.  The 
time  required  for  the  transfer  of  the  sponge  is  about 
ten  minutes,  an  important  saving  of  time  when  com- 
pared to  that  required  for  the  charging  of  cold  scrap. 

As  the  charge  of  sponge  is  already  heated  up  when 
delivered  to  above  700 °C.,  that  is  to  at  least  40  per 
cent  of  the  temperature,  it  will  attain  at  the  com- 
pletion of  the  period  of  melting,  it  is  evident  that  the 
time  required  to  melt  doAvn  a  hot  sponge  charge  will 
be  at  least  one  hour  less  than  with  cold  scrap. 

From  a  commercial  point  of  view  the  saving  with 
each  electric-furnace  heat  of  an  hour's  use  of  the 
electric  current,  an  hour's  time  of  evevy  man  em- 
ployed on  the  electric  furnace,  and  an  hour's  con- 
sumption of  electrodes,  forms  an  important  economy. 
But  the  economy  does  not  altogether  stop  there,  for 
charging  hot  sponge  is  much  easier  on  t^ie  roof  and 
linings  as  these  do  not  suffer  from  the  chilling  which 
accompanies  the  opening  of  doors  and  the  charging 
of  cold  scrap,  nor  is  the  bottom  given  the  severe  wear 
that  it  is  subjected  to  when  cold  scrap  is  thrown  in 
on  it. 

Power  companies  will  not  object  to  the  use  of  their 
current  on  electric-furnace  work  when  hot  sponge  is 
used  as  the  charge  instead  of  cold  scrap,  as  on  start- 
ing each  heat,  inductive  troubles,  with  consequent 
lowering  of  the  power-factor,  and  short  circuit  con- 
ditions are  absent. 

European  Practice. 

In  Sweden  an  electric  stack-furnace  reduces  lump 
ore,  with  a  maximum  of  20  per  cent,  of  ore  fines  in 
the  charge,  and  melts  it  down  into  a  white  iron,  with 
a  consumption  of  about  1.0  kw.  hrs.  per  lb.,  or  2240 
kw.  hrs.  per  gross  ton.  The  metal  is  then  transferred 
while  hot  to  an  electric  finisliing-furnace  where  it 
is  converted  into  steel  with  a  further  consumption  of 
about  300  kw.  hrs.,  making  a  total  of  about  2,500  kw. 
hrs.,  used  per  ton  of  steel  made,  or  about  1,750  kw. 
hrs.,  more  than  is  used  in  the  electric  scrap-melting 
furnace. 

Advantages  of  this  Duplex  Process  Over  the  Electric 
Shaft-Furnace. 

In  reducing  the  ore  the  use  of  expensive  electric 
energy  is  entirely  dispensed  with,  and  waste  gas  from 
reduction  Avith  carbon  is  substituted  as  the  main 
source  of  heat. 

The  waste  gas  is  readily  benefieiated  in  calorific 
value  by  the  addition  of  a  comparatively  small  amount 
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of  carbon  during  redut'tion,  and  wlicro  required,  some 
further  lieat  can  be  supplied  iiy  Ihc  use  of  any  con- 
venient and  economical  fuel. 

During  the  period  of  reduction  in  the  mctallizer, 
oxide  ores  containing  an  undesirai)k>  amount  of  sul- 
phur will  be  greatly  beneficiated  without  any  sjjecial 
system  of  roasting  being  lased. 

The  process  calls  for  the  use  of  pulverized  ore  only, 
and  conseuqen'tly  lowgrade  ores  are  made  available 
for  use  by  concentration  without  sintering,  noduliziiig 
or  briquetting. 

No  high-grade  lump  coke  is  required  to  maintain 
voids  for  the  passage  of  gas  through  a  slowly  descend- 
ing charge.  The  cheapest  form  of  coal  —  that  is, 
clean  screenings  —  is  used  in  the  metallizer. 

The  perfect  control  over  the  metallizing  of  the 
oxides  is  a  prominent  feature. 

The  practice  can  be  adjusted  to  make  various  kinds 
of  metal  such  as  iron,  low-carbon  and  high-carbon 
steels,  alloy  steels,,  cobalt  and  nickel  from  their 
oxides,  etc. 

Advantages   Over  Scrap-Melting  Electric  Furnaces. 

In  melting  the  sponge  an  impf)i-tant  part  of  the  ex- 
pensive electric  heat  and  of  the  la))or  and  other  ex- 
pense is  saved  by  charging  the  sponge  red-hot. 

For  the  same  reason  the  number  of  heats  that  may 
be  made  in  the  24  hrs.,  is  increased  Avhen  red-hot 
sponge  is  charged  in  place  of  cold  scrap  and  such 
sponge  is  cheaper  than  the  sera}). 

Other  Uses  for  the  Metallizers. 

When  these  furnaces  are  to  be  used  for  partial  re- 
ductions to  obtain  a  magnetic  product,  the  screw  con- 
veyor into  which  the  hot  partially  reduced  ore  is 
clfarged  should  be  provided  with  a  hollow  shaft  and 
the  conveying  boxes  with  a  double  wall  so  tluit  cold 
water  can  be  freely  circulated  through  them  to  secure 
a  quick  cooling  of  the  pi'oduet  and  thus  render  them 
more  amenable  to  magnetic  separation  as  Avell  as  pre- 
venting injury  to  the  magnetic  se))aration  itself. 
Magnetizing  the  Oxide  Ores. 

Hematite,  (FcO.,  =  Fe  +  309^  0),  limonites. 

(2FeA3H,0  =  59.8  p.c.  Fe+25.7  p.e.  0+14.5  p.c. 
HjO)  and  ores  of  similar  nature  are  but  feebly 
magnetic  and  do  not  respond  successfidly  to  magnetic 
separation.  To  overcome  this  a  partial  reduction  to  a 
magnetic  oxide  is  usuall,y  made. 

Using  this  furnace  the  procedure  is  as  follows:  — 
the  ore  is  preheated  as  already  describ^^d  to  a  tem- 
perature of  say  300°C  and  is  then  chai-ged  into  the 
the  heated  retort  and  carbon  supplied.  The  reaction 
3  Fe,0,+CO  =  2  Fe^O,+C,  begins  at  once,  but  is 
slow  until  a  temperature  of  425° C  is  reached,  when  it 
becomes  rapid  and  can  be  complete  at  about  450°C, 
but  may  be  continued  until  r)00°C  is  reached. 

As  the  heat  in  the  charge  will  be  largely  lost  when 
it  is  cooled  down  sufficiently  to  be  passed  through 
a  magnetic  separator  it  does  not  appear  to  be  ad- 
vantageous to  reduce  it  to  a  lower  oxide  than  Fe.,04. 
Care  must  be  taken  that  the  product  be  cooled  below 
oxidation  temperature  before  air  has  access  to  it.  At 
this  stage  of  reduction,  if  the  product  is  all  Fe.jO,,  11% 
of  the  oxygen  present  in  the  Fe„0.,  will  have  been 
removed.  The  theoretical  amount  of  carbon  required 
for  the  process  is  3.6%  of  the  weight  of  the  iron  pre- 
sent ;  usiially  it  takes  from  3.6  to  5.0  |)er  cent  of  car- 
bon. 

Calcining  the  Carbonates. 

Siderite   (FeCO,  =  62.1%,  Fe  0  +  37.9%  CO.) 


when  heated  to  a  temperature  of  800°  C  breaks  up 
into  Fe  O  and  C  O^.  In  a  neutral  atmosphere  the  Fe  0 
is  converted  into  Fe,()-,  but  if  it  is  slightly  oxidizing 
Fe.j04  is  formed.  Both  of  these  oxides  are  strongly 
magnetic.  Usually  from  3  to  5%  of  carbon  is  used 
in  the  operaticni. 

Other  Use  for  Iron  Sponge. 

Apart  from  its  function  in  tiie  [)roiiu(^tion  of  metals 
from  its  ores  tliis  I'educing  furnace  may  be  expected 
to  play  an  imp(jrtant  part  in  the  metallurgy  of  copper. 
Iron  spong3  has  long  been  recognized  as  one  of  the 
best  of  precipitating  agents  for  copper  recovery  and 
only  the  difficulties  surrounding  its  manufacture 
have  prevented  its  general  use.  Being  light  and  of  a 
poi-ous  nature  a  very  large  surface  is  exposed  to  the 
liquors  foi-  its  weight.  On  this  subject  it  might  be 
timely  to  quote  Liddel : — • 

"Scrap  iron  after  the  floating  sui)ply  of  tin  cans 
has  been  utilized  is  likely  to  be  an  expensive  com- 
modity. Using  a  fairly  pure  copper  sulphate  solution 
the  consumption  of  iron  is  likely  to  run  from  I14  to 
1  V2  lb.  of  iron  per  pound  of  copper  produced.  When 
the  solutions  are  high  in  chorides  as  in  the  Dotseh 
process  at  Rio  Tinto,  the  consumption  of  iron  is  said 
to  run  as  high  as  2i^  lb.  of  iron  per  lb.  of  copper  pro- 
duced. However,  1  do  not  feel  that  the  possibilities  of 
sponge  iron,  i.e.,  iron  produced  by  the  reduction  with- 
out fusion  of  ferric  oxide,  have  by  any  means  been 
exhausted  and  that  the  great  hope  of  chemical,  pre- 
cipitation lies  in  this  material."  * 


*Metallurgists  and  Chemists  Handbook,  page  570. 
Liddell. 


COURSE  IN  METALLOGRAPHY  AT  McGILL 
UNIVERSITY. 

Messrs.  Harold  J.  Koast,  F.C.S.,  F.C.I.C.  and  C.  F. 
Pascoe,  F.C.I.C,  will  give  a  course  in  Indu.strial  Me- 
tallography. This  course  is  the  same  as  that  pre- 
viously given,  and  consists  of  fifteen  periods  equally 
divided  between  ferrous  and  non-ferrous  metals.  Pro- 
vision can  only  be  made  for  twelve  members. 
■  Any  desiring  to  join  should  write  either  to  Dr. 
Stansfield,  McGill  University  or  to  the  lecturers. 

The  fee  is  $20.00  payable  to  the  Bursar,  McGill  Uni- 
versity. 

The  Class  starts  at  8  p.m.  Monday,  Nov.  8th,  at  the 
Chemistry  Building,  McGill  University. 


NIPISSING  COMPANY  OF  COBALT  PURCHASES 
MAGNETITE  MINE  IN  NEW  YORK  STATE. 

Nipissing  Mines  Co.  has  purchased  Magnetite  Mines 
Co.,  an  iron  property  some  60  miles  from  New  York 
City.  The  property  contains,  it  is  estimated,  ore  re- 
serves of  many  millions  of  tons,  and  up  to  time  of  its 
shut-down,  30  years  ago,  constituted  the  largest  work- 
ing iron  deposit  east  of  the  Missi.ssippi.  Both  the  New 
York  Central  and  the  New  Haven  could  serve  tie  new 
acquisition  of  Nipissing. 

It  is  understood  the  purchase  price,  together  with 
cost  of  erecting  a  plant,  does  not  entail  much  over 
•1^1,000,000.  Nijjissing  has  a  surjilus  of  between  *5 - 
000.000  and  $6,000,000. 

The  ore  runs  about  37  ])er  cent  iron  and  concentra- 
tes about  two  into  one,  with  a  resultant  product  aver- 
aging 60  per  cent  iron.  It  is  believed  this  Avould  find 
a  ready  nuirket,  but  greater  profits  would  probably 
result  from  a  pig  iron  product.  This  would  entail 
erection  of  blast  furnaces. — Boston  News  Bureau. 


October,  1920. 


IRON    AND    STEEL    OF  CANADA 


275 


SHIPBUILDING 


HALIFAX  SHIPYARDS  LIMITED. 


Our  February  issue  contained  a  fully  illustrated  des- 
cription of  the  enterpi'ise  of  the  Halifax  Shipyards, 
Limited,  prepared  by  Mr.  D.  E.  O'Brien,  the  Chief 
Engineer.  By  the  courtesy  of  Mr.  J.  E.  McLurg,  Man- 
ager of  the  Shipyards,  we  are  now  enabled  to  show 
views  of  the  launching  of  the  "Canadian  Mariner", 
and  one  of  the  dry-dock,  a  comparison  of  which  with 
those  contained  in  the  February  number  Avill  demon- 
strate the  rapid  progress  made  at  this  yard. 

The  launching  of  the  "Canadian  Mariner"  on  Sept- 
ember 4th  was  made  the  occasion  of  a  gathering  that 
included,  in  addition  to  the  officials  of  the  Halifax 
Shipyards,  The  Lt.  Governor  and  Premier  of  Nova 
Scotia,  and  the  Deputy  Minister  of  Marine  &  Fisheries. 
The  significance  of  the  launching  of  the  first  steel 
vessel  constructed  in  Halifax  was  not  lost  upon  the 
gathering.  As  Avas  pointed  out  by  Mr.  Alex.  Johnson, 
the  Deputy  Minister,  dreams  of  steel-shipbuilding  in 
Halifax  are  of  long  date,  and  the  realisation  of  these 
dreams,  although  after  many  days,  brings  Halifax 


much  nearer  her  destined  future,  namely,  a  maritime 
metropolis  of  first-class  rank. 

The  "Canadian  Mariner"  is  Hull  No.  1,  and  her 
launching  will  shortly  be  followed  by  that  of  the 
"Canadian  Explorer",  Hull  No.  2,  both  vessels  being 
of  exactly  similar  type  and  dimensions.  Dimensions 
are,  length  between  perpendiculars,  400  feet.,  breadth 
52  ft.,  depth  31  ft.,  loaded  draft  25  ft.  1  in.,  speed 
eleven  knots,  deadweight  capacity  8,350  tons,  built  to 
Lloyd's  specifications.  These  dimensions  are  similar 
to  that  oi^  the  standard  type  of  vessel  constructed  at 
various  Canadian  shipyards  to  the  order  of  the  Govern- 
ment. 

In  addition  to  these  two  vessels,  the  Shipyards  have 
under  construction  two  10,500  ton  ships,  building  to 
the  order  of  the  Canadian  Government,  of  following 
dimensions : 

Length  between  perpendiculars   430  ft. 

Moulded  breadth   56  ft. 

Moulded  depth   30  ft. 

Deadweight  carrying  capacity,  about..    ..10,500  tons 


Launching  of  the  t^.  S.  "Canadian  Mariner",  Halifax  Shipyards,  4:th  Soptemher,  1920. 
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There  is  a  possibility  that  a  contract  may  be  closed 
for  several  oil-tank  steamers  of  larger  tonnage  than 
any  vessels  yet  quoted  upon  at  this  yard,  but  if  is 
understood  the  matter  is  still  under  consideration. 

In  addition  to  shipbuilding,  the  Shipyards  are  con- 
tinually carrying  out  repair-work  to  hulls,  engines  and 
boilers  of  vessels.  It  is  not  generally  known  that  in 
addition  to  the  Halifax  Plant,  the  Shipyards  own  and 
operate  four  marine  railways  on  the  Dartmouth  side 
of  the  Harbor,  in  connection  with  which  are  up-to- 
date  machine  and  boiler  shops  equipped  for  all  kinds  of 
repairs.  In  the  photograph  accompanying  the  Prince 
Edward  Island  Government  ice-breaker  and  car-ferry 
is  to  be  seen,  placed  in  the  dry-dock  for  overhauling. 
In  the  past,  Halifax  has  often  seen  "lame  ducks" 
brought  in  for  temporary  repairs,  sufficient  to  carry 
injured  vessels  to  New  York  for  permanent  repairs, 
but,  with  the  facilities  now  possessed  by  the  Halifax 
Shipyards,  it  is  hoped  that  less  of  this  temporary  work 
will  be  quoted  on,  and  that  the  generally  unsatisfac- 
tory character  of  such  temporary  repairs,  and  the 
danger  to  which  damaged  ships  are  exposed  in  making 
a  southern  port,  will  become  unnecessary. 

Mr.  Roy  Wolvin,  the  President  of  the  Dominion 
Steel  Corporation,  at  the  luncheon  which  followed  the 
launching,  stated  that  Halifax  was  decided  upon  by 
the  Minister  of  Marine,  Hon.  Mr.  P>anantyne,  Mr.  Nor- 
cross  and  himself,  because  of  its  obvious  advantages  as 
a  point  for  ship  repairs  and  shipbuilding,  being  advan- 
tages as  a  point  for  ship  repairs  and  shipbuilding,  be- 


EL   OF   CANADA  October,  1920. 

ing  "the  nearets  fxiiiit  for  repairs  on  a  great  trade 
"route,  open  twelve  months  in  the  year,  and  with  high- 
" class  labor  nvailnbl"." 

The  coherent  nature  of  the  Canadian  Covemment'a 
plan  for  creation  of  a  national  mercantile  marine  is 
now  becoming  apparent.  With  a  fair  start  madf  to- 
wards the  creation  of  adequate'  ocean  terminals  at  Ilali- 
fax — for  of  course  the  existing  provision  of  terminal 
piers  is  only  partial — a  well-equipped  shipbuilding 
yard,  with  a  most  excellent  site,  on  a  good  accessible 
harbor,  connected  with  one  of  the  finest  land-locked 
harbors  of  refuge  in  nature,  namely  Bedford  Basin; 
combined  with  the  modern  ship-plate  rolling  mill  at 
Sydney,  and  the  marine-forging  equipment  of  the  Nova 
Scotia  Steel  &  Coal  Co.  at  New  Glasgow,  the  Halifax 
Shipyards  should  grow  into  an  indispensable  national 
asset. 

The  Canadian  Government  appears  to  have  realised 
its  omission  to  assist  shipbuilding  before  the  war,  at 
the  time  that  British  registration  was  made  compul- 
sory for  Canadian  coastal  trade,  and  the  policy  pur- 
sued in  recent  years  will  in  the  future  be  looked  back 
upon  as  the  work  of  wise  and  far-sighted  believers  in 
the  maritime  future  of  Canada. 

During  the  Summer,  the  Halifax  Shipyards  were 
hindered  by  the  presence  among  their  workpeople  of 
labor  extremists,  but  at  this  time  there  is  entire  har- 
mony between  the  management  and  its  staff  of 
workers. 


S.  S.  " Canadia II  Mariner"  ready  for  Launching. 
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NOVA  SCOTIA  STEEL  &  COAL  COMPANY'S 
SHIPYARD. 

The  S.  S.  "Volunda"  recently  launched  at  the  New 
Glasgow  yard  of  the  Nova  Scotia  Steel  &  Coal  Com- 
pany, made  her  trial  trip  on  the  25th  September. 

A  steel  vessel  of  2,500  tons  capacity  is  under  cons- 
truction, and  a  steel  pleasure  yacht,  for  an  American 
owner,  is  approaching  completion.  This  vessel  is 
unique  in  being  the  only  steel  pleasure  yacht  built  in 
Nova  Scotia. 

While  New  Glasgow  people  do  not  fail  to  share  in 
the  satisfaction  of  seeing  in  Halifax  a  shipyard  that  is 
capable  of  turning  out  large  steel  vessels,  they  do  not 
forget  that  New  Glasgow  had  the  honor  of  construct- 
ing the  first  steel  vessel  of  ocean-going  size  construct- 
ed in  Nova  Scotia,  and  that  the  local  yard  was  one  of 
the  first  to  build  steel  vessels  on  tidewater  in  the  war 
period.  There  was  much  scepticism  in  those  days  that 
now  seem  so  remote,  but  are  really  only  recent  of  the 
ability  of  the  local  steelworkers  to  build  a  seaworthy 
craft  with  the  limited  resources  at  their  disposal,  but 
they  did  it,  and  thereby  gave  an  impulse  to  steel  ship- 
building in  Canada  that  went  far  beyond  the  confines 
of  Pictou  County. 


Vancouver,  B.  0. 

The  Foundation  Company's  yard  at  Vancouver  has 
been  completely  dismantled  and  the  equipment  dis- 
posed of.  The  Harbor  Marine  Co.  of  Victoria, 
Yarrow's  Ltd.,  of  Esquimalt  ,and  the  Cholberg  Yard, 
have  obtained  portions  of  the  equipment  sold.  The 
Foundation  Company  built  wooden  ships  on  a  large 
scale,  having  at  one  time  4,000  men  employed. 


Victoria,  B.  C. 

The  Harbor  Marine  Yard  launched  the  Canadian 
"Traveller"  on  September  29tli.  The  Canadian 
"  Winner  ",  the  other  ship  built  in  this  yard  will  sail 
for  Australia  with  cargo  towards  the  end  of  October. 
One  hundred  and  fifty  men  were  laid  off  following 
the  launch  of  the  "Traveller",  and  it  is  expected  that 
operations  will  cease  entirely  following  the  completion 
of  the  "Winner",  these  two  vessels  comprising  the 
whole  of  the  building  programme.  The  workmen  at 
this  yard  were  very  largely  returned  soldiers,  and  the 
nature  of  their  future  employment  is  causing  some 
anxiety. 


Montreal. 

The  Canadian  "Runner"  built  by  the  Port  Arthur 
Shipbuilding  Co.,  of  which  particulars  were  given  in 
our  last  issue,  has  been  joined  together  by  Canadian 
Vickers,  and  will  shortly  be  ready  for  service. 

The  "Squatter"  and  the  "Carrier",  the  first-named 
from  Welland  and  the  last-named  from  Port-Arthur, 
have  come  down  the  lakes  in  sections,  and  will  be 
fitted  together  in  the  Canadian  Vickers  establishment. 

The  "Conqueror",  built  by  Canadian  Vickers,  has 
been  accepted  by  the  Governm^ent  following  successful 
trial  trips. 


Welland. 

The  Plant  of  the  British  American  Shipbuilding  Co., 
at  Welland,  will  be  permanently  closed  down,  and  the 
equipment  disposed  of.  With  the  completion  of  the 
"Canadian  Squatter"  the  programme  of  this  yard  is 
completed.  Since  operations  were  commenced  at  Wel- 
land, five  freighters  have  been  built,  involving  approx- 
imately a  disbursement  in  wages  of  $1,500,000.  At  the 
busiest  period  570  men  were  employed. 


Prince  Edward  Island  Government  Ice-breaker  and  Car-ferry  in  the  Drydock  o.f  Halifax  Shipyards,  Ltd. 
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The  Development  of  the  Steam  Engine  in  the  Maritme 

Provinces  of  Canada 


I).  W.  HDP.Ii,  M.E.r.C. 


Advance  protof  of  paper  to  be  read  before 

October, 

AlthouKli  Nova  Scotia,  New  Brunswick  and  Prince 
Edward  Island,  the  Maritime  Provinces  of  Canada, 
are  more  widely  known  for  the  extent  and  imi)()rtan- 
ce  of  their  fisheries,  lumbering,  mining  and  some  de- 
parments  of  agriculture,  particularly  apples,  potatoes, 
etc.  than  for  mechanical  and  engineering  achievement, 
it  is  interesting  to  find  that  in  the  early  development 
of  steam  engines  for  steamers,  locomotives,  and  later 
in  connection  with  electrical  apparatus,  a  department 
of  engineering  which  has  contributed  more  towards 
the  rapid  progress  of  the  world  during  the  nineteenth 
century  than  any  other;  the  little  provinces  by  the  sea 
were  among  the  first  on  this  side  of  the  Atlantic. 

When  we  remember  that  the  first  practical  steam 
engines  were  built  by  Watt  from  1775  to  1800  and  th^t 
we  are  only  now  celebrating  the  centenary  of  Stephen- 
son who  started  the  steam  locomotive  on  its  trium- 
phant career,  it  may  surprise  many  of  us  to  find  that 
as  early  as  the  years  1844-48  and  1854,  John  Waring 
a)id  John  Smith,  pioneer  engineers  of  St.  John,  N.B., 
designed  and  built  marine  engines  for  steamers  run- 
ning on  the  St.  John  River.  Stationary  engines  were 
built  by  Fleming  &  Humbert  at  St.  John,  N.B.  as  early 
as  1838,  and  locomotives  were  built  by  Mr.  Fleming 
before  1860.  One  of  Mr.  Fleming's  locomotives  hauled 
a  train  for  the  late  King  Edward,  then  Prince  of 
Wales,  when  he  visited  Canada  in  1860. 

It  may  be  interesting  to  give  a  few  particulars  in 
regard  to  the  steamers  and  engines  referred  to  above. 
I  am  indebted  to  Captain  R.  Retallick  of  St.  John, 
who  has  sent  me,  through  Geo.  H.  Waring,  grandson 
of  John  Waring  one  of  the  pioneer  engine  builders  re- 
ferred to  above,  the  following  particulars  : 

The  steamer  "Reindeer",  for  service  on  the  St.  John 
River,  was  built  in  1844.  Her  engines  were  compound, 
the  high  pressure  cylinder  being  horizontal  with  Ste- 
phenson link  motion  and  the  low  pressure  cylinder 
oscillating.  Captain  Retallick  states  that  this  was  the 
'first  compound  engine  that  was  run  successfully, 
(probably  he  means  for  marine  service),  b,ut  it  must 
have  been  among  the  first  compound  engines  built 
for  any  purpose.  This  engine  was  designed  by  Tij)- 
pitts  and  Waring  —  built  by  John  Smith  at  St.  John, 
N.B.,  and  must  have  been  of  good  design  and  construc- 
tion as  it  was  transferred  to  the  steamer  "Antelope,'' 
also  a  river  boat,  in  1861  and  later  installed  in  the 
steamer  "Admiral",  which  was  broken  up  in  the  year 
1915,  so  that  this  engine  passed  the  scriptural  "three 
score  and  ten." 

The  steamer  "John  Waring"  was  built  in  1848  at 
Woodstock,  N.B.  by  Mr.  McConnel.  The  engines  were 
built  by  John  Waring  and  had  two  high  pressure  cy- 
linders. The  boat  Avas  a  side  wheeler  as  the  water  is 
very  shallow  at  Woodstock  The  "John  Waring"  was 
launched  under  steam  and  came  direct  from  Wood- 
stock to  Indiantown,  just  above  the  reversing  falls  at 
■St.  John,  about  140  miles  She  was  considered  very 
fast. 

The  next  steamer.  Captain  Retallick  states,  was  the 
"Anna  Agusta"  built  at  Eredericton.  The  engine 
was  a  horizontal  low  pressure,  or  single  cylinder  en- 
gine, placed  on  one  side  of  the  boat  with  the  boiler  on 
the  opposite  side  and  was  built  by  Fleming  and  Hum- 
bert of  St.  John.    She  was  a  side  wheeler  also. 


the  Enginfiering  Institute  of  Canada  at  Halifax, 
14,  1920. 

One  of  the  earliest  steamers  was  the  "St.  John 
built  at  East  St.  John.  She  was  a  side  wheeler.  The 
engine  was  built  by  John  Smith.  Captain  Retallick 
says  it,  (the  reciprocating  part  of  the  engine),  looked 
like  a  saw  mill  gate  or  sash  moving  up  and  down.  Thi.s 
boat  was  launched  under  steam  and  managed  to  pad- 
dle around  into  St.  John  Harbour  under  her  own 
power,  but  the  hull  was  so  full  aft,  that  she  would  not 
steer.  Later,  after  a  new  stern  was  added,  making  her 
about  24  feet  longer,  she  worked  satisfactorily. 

George  Fleming  of  Dysart,  Scotland,  who  served  his 
apprenticeship  at  Dunfermline,  grandfather  of  the 
present  owners  of  the  Phoenix  Foundry  and  Locomo- 
tive Works,  established  at  St.  John  in  1835,  and  built 
quite  large  marine  engines  for  service  on  the  St.  John 
River,  Bay  of  Fundy,  and  later  for  the  Prince  Edward 
Island  service — two  of  these  boats,  the  "Rothesay"' 
and  "David  Weston"  for  river  service  were  famed  all 
over  Canada  for  their  speed.  The  old  records  of  the 
Company  show  that  Mr  P^leming  supplied  an  engine  to 
Brazilian  Ansley  in  1838,  price  250  pounds,  and  in 
1840  an  engine  and  malt  mill  for  225  pounds  and  an 
engine  for  George  Younger,  price  180  pounds  The 
P'lemings  are  said  to  have  built  the  first  steam  fog 
whistle  used  in  any  part  of  the  world,  which  was  de- 
signed by  a  St.  John  man,  and  was  placed  on  Partridge 
Island,  St  John  Harbor. 

In  the  early  sixties  and  seventies,  a  number  of  well 
known  engineering  concerns  in  the  Maritime  Provin- 
ces built  stationary  steam  engines  for  the  many  large 
saw  mills  in  New  Brunswick  and  Nova  Scotia,  as  well 
as  for  factories,  mines  and  various  other  purposes. 
Among  the  most  prominent  of  these  may  be  mentioned, 
Geo.  Fleming  &  Sons,  John  Smith,  Harris  &  Allen,  and 
Allen  Brothers  of  St.  John.  The  Pi.ctou  Foundry,  es- 
tablished by  Mr.  Davies  Sr..  in  1854.  Avho  came  from 
the  old  country  as  Master  Mechanic  of  the  General 
Mining  Association — I.  Matheson,  formerly  located  at 
Chatham,  N.B.,  and  later  at  New  Glasgow,  and  his  son 
W.  G.  Matheson.  The  Truro  Foundry  and  Machine 
Company.  The  Burrell  Johnson  Iron  Works  of  Yar- 
mouth, N.S.,  which  built  tug  boats  and  small  steamers, 
marine  engines  of  considerable  size.  Waterworks  en- 
gines, etc..  The  Montgomery  Iron  Works  at  Halifax  and 
Moir  Symonds.  The  Montgomery  company  built  a  few 
locomotives  which  were  used  on  the  Intercolonial 
Railway. 

From  1885  to  1890  the  use  of  electric  power  for 
lighting,  tramways  and  other  purposes  began  to  de- 
velope  extensively  in  the  Ignited  States  and  to  some 
extent  in  Canada.  Among  the  first  to  forsee  and  take 
advantage  of  the  increasing  demand  for  improved  high 
speed  engines,  suitable  for  driving  electric  dynamos 
direct  from  the  engine  shaft,  Avas  the  Robb  Engineer- 
ing Company  of  Amherst,  X.S.  This  concern,  working 
in  collaboration  with  the  General  Electric  Company, 
Westinghouse  Company  and  other  manufacturers  of 
electrical  apparatus,  succeeded  in  producing  combined 
.'.team  engines  and  electric  machines  in  compact  form, 
adapted  to  the  various  services  for  Avhich  electricity 
was  required.  The  first  of  these  engines  Avas  designed 
and  built  by  the  Robb  Engineering  Company  at  Am- 
herst, N.S.,  in  1890-91  under  the  direction 'of  E.  J. 
Armstrong,  Avho  Avas    a  pupil  of  the  late  Professor 
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John  E.  Sweet  of  Syracuse,  New  York,  one  of  the 
best  known  designers  and  builders  of  high  speed  en- 
gines and  a  great  educationist  in  mechanical  engineer- 
ing- 
Mr  Armstrong  was  able,  during  the  few  months  he 
spent  at  Amherst,  through  his  thorough  knowledge  of 
the  inter-changeable  system  used  in  budding  high 
speed  engines  and  his  natural  ability  as  a  draftsman 
and  shop  instructor,  to  organize  a  department  of  the 
Robb  works  so  that  they  Avere  able  to  build,  with  Ma- 
ritime Province  bo.ys,  engines  for  electric  service  which 
were  equal  to  the  best  produced  in  the  United  States 
or  elsewhere.  He  also  enabled  this  Canadian  shop  to 
develop  its  own  steam  engineering  and  drafting  de- 
partments in  which  engines  were  designed  and  sup- 
plied for  electric  work,  not  only  throughout  Canada, 
but,  being  among  the  first  in  this  field,  was  able  to 
furnish  engines  of  this  type  to  Great  Britain,  Spam, 
Australia,  India,  South  America,  British  Guiana  and 
several  of  the  West  India  Islands.  The  exceptional 
compliment  was  paid  to  these  works  of  receiving  an 
order  for  a  compound  electric  engine  for  use  and  edu- 
cational purposes  in  tlie  Manchester  Technical  School 
at  Manchester,  England. 

The  steam  turbine  has  to  a  considerable  extent,  sup- 
planted the  reciprocating  steam  engine  for  large  elec- 
tric units  where  steam  furnishes  the  motive  power.  Od 
and  gas  engines  are  making  considerable  headway  for 
the  smaller  units  and  to  some  extent  for  marine  use. 

The  tremendous  development  of  water  powers  m 
Canada  has  also  restricted  the  use  of  steam  engines  for 
electric  production,  but  as  yet  the  marine  field  is  to  a 
very  large  extent  held  by  the  steam  engine.  In  pass- 
ing it  will  no  doubt  be  of  interest  to  mention  that  the 
triple  expansion  engines  to  be  installed  in  Nova  Sco- 
tia's two  largest  ships,  8100  tons  each,  were  built  at 
Amherst  One  of  these  ships  the  "Canadian  Mariner" 
was  launched  from  the  Halifax  Shipyards  on  the  4th 
of  September 'and  the  other  is  well  advanced  in  con- 
struction. 

There  is  no  doubt  that  steam  engines  will  continue 
to  be  budt  and  used  for  ship  propulsion  for  some  time 
to  come,  or  until  the  rapid  changes  constantly  taking 
place  in  engineering  construction  bring  forth  some- 
thing better  or  more  efficient  and  economical. 


A    MODERN    PLANT    FOR    MINING,  CONCEN- 
TRATING  &   SMELTING  MAGNETITE 
FORTY  MILES  FROM  NEW  YORK. 
Lean  Siliceous  Ore  of  36  per  cent  Iron  Content. 

An  iron-ore  mining  enterprise  of  significance  to  Can- 
adian readers  as  bearing  upon  some  much  debated 
problems  of  the  utilization  of  magnetite,  is  that  of  the 
Replogle  Mine  near  Wharton,  New  Jersey,  which  is 
described  at  length,  with  many  illustrations,  in  the 
"Engineering  &  Mining  Journal"  of  2nd  October. 

The  ore  is  described  as  lean,  and  high  in  silica,  run- 
ning about  36  per  cent  iron.  It  is  being  concentrated, 
first  in  a  dry  mill  by  magnetic  separators,  and  the  tail- 
ings by  tables  in  a  Avet  mill.  At  Wharton,  two  new 
blast  furnaces  are  being  built  with  a  capacity  of  500 
tons  of  pig  iron  daily  from  each  furnace. 

New  Jersey  in  1882  produced  920,000  tons  of  iron- 
ore,  but  the  industry  has  decayed  owing  to  competi- 
tion of  lake  ores.    Increased  cost  of  carriage  from  the 
.  lakes  and  the  improved  methods  of  concentration  now 
available  are  tending  to  revive  magnetite  mining. 

The  deposit  controlled  by  the  Wharton  Steel  Co., 
which  owns  the  Replogle  Mine,  is  estimated  to  con- 
tain 27  million  tons  of  ore,  as  proved  by  diamond  dril- 
ling. About  875  to  1,000  tons  of  crude  ore  are  being 
crushed  daily.  The  ore  body  is  described  as  a  lens  of 
magnetite  in  gneiss,  without  definite  contact  between 
the  magnetite  and  the  gneiss,  there  being  a  gradual 
change  from  one  to  the  other.  The  installation  of  the 
wet  mill  was  made  necessary  by  the  occurrence  of 
martite  (Fe.oOg)  intimately  mixed  with  the  magnetite, 
which  makes  a  portion  of  the  ore  non-magnetic  and 
not  susceptible  to  the  magnetic  separation  process  used 
in  the  dry  mill. 

A  sintering  plant  of  800-900  tons  per  24  liours  cap- 
acity is  being  erected,  intended  to  sinter  a  portion  of 
the  concentrates,  mixed  with  flue  dust  from  the  ol(l 
furnaces,  of  which  a  considerable  accumulation  is 
available.  Lime  for  fluxing  is  being  obtained  from  Og- 
densburg,  N.  J. 

The  article  describing  the  Replogle  Mine  is  by  A.  H. 
Hubbell,  and  it  is  interesting  in  Canada  because  of  the 
somewhat  parallel  conditions  of  ore  occurrence.  The 
Replogle  Mine  has,  however,  the  advantage  of  being 
close  to  an  industrial  centre,  being  about  forty  miles 
from  New  York. 


S.  *S.  ''Cunadtuii  Runiier"  Built  by  Port 
Arthur  Shiphuilding  Co.   {See  September 
issue) . 


NEW  PRESIDENT  FOR  HALIFAX  SHIPYARDS, 

LTD. 

Announcement  is  made  thai  H.  B.  Smith,  President 
of  the  Collingwood  Shipbuilding  Company,  Limited, 
and  a  director  of  the  Canada  Steamship  Lines,  has  been 
made  President  of  Halifax  Shipyards,  Limited  succeed- 
ing Roy  M.  Wolvin,  who  has  retired  owing  to  the  press- 
ing duties  of  his  position  as  President  of  the  Dominion 
Steel  Corporation.  Halifax  Shipyards  is  one  of  fhe 
chain  of  shipbuilding  companies  slated  to  enter  the 
British  Empire  Steel  Corporation  merger,  and  it  is 
said  that  Mr.  Smith  will  be  the  shipbuilding  director 
for  the  big  corporation's  chain  of  yards  on  the  Can- 
adian waterways. 


A  copy  of  Bulletin  9-B  of  The  Electric  Furnace 
Company  Alliance,  Ohio,  is  to  hand.  It  is  a  new  cata- 
logue describing  fully  the  Baily  Electric  Furnaces  for 
melting  non-ferrous  m^etals,  also  for  treating  and 
annealing.  The  catalogue  should  prove  of  interest  to 
the  Iron  trade  in  general. 
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COMPANY  NOTES 

Baldwin's  Limited  Commence  Rolling  of  Tin  Plates  '  plotcly  cuttiji^  off  our  production  for  the  first  three 

at  Toronto.  "  months.    This  together  with  the  great  difficulty  in 

The  first  of  the  eiglit  tin-plate  rolling  mills  which  "  securing  material  owing  to  strikes  and  embargoes  on 

are  propo.sed  to  be  installed  at  the  7\shbridge's  Bay,  "American  railways  has  affected  our  output  for  the 

Toronto,  plant  of  Baldwin's  Limited  was  given  a  trial  "  past  year  very  materially.    However,  we  have  at 

run  on  the  28th  September,  and  was  started  for  com-  "  the  present  time  sufficient  contracts  on  hand  to  run 

mercial  operation  on  October  4th.   The  opening  of  the  "  us  up  to  January  1,  1921,  before  which,  time  un- 

plant  took  place  exactly  a  year  from  commencement  "  doubtedly  further  contracts  will  be  closed.  " 

of  construction.  According  to  the  statement  presented,  the  profits 

At  the  initial  run  on  the  28th,  a  number  of  Toronto  year  by  year  for  the  past  nine  years  have  averaged 

ladies  were  invited  to  start  the  mechanism,  which  is  all  $492,608   and  have  been   as  follows:  1912,  $326,380; 

electrically  driven  and  controlled.    On  the  4th  the  fa-  1913,  $396,886;  1914,  $342,057;  1915,  $134,613;  1916, 

milies  of  the  500  \vorkmen  which  the  mill  will  employ  .$574,211;  1917,  $721,254;  1918,  $677,937;  1919,  .$892,- 

in  its  present  stage  were  invited  to  a  general  opening,  976;  1920,  $367,959. 

and  again  the  rolling  processes  were  undertaken  by  FolloAving  are  the  principal  items  from  the  report, 

ladies.  with  comparisons  : 

The  General  Manager,  Mr.  S.  R.  Cound,  showed  the  1920.  1919. 

guests  the  successive  rolling  and  tinning  processes.  Mr.     Net  profits   $278,553  .$848,683 

Cound  stated  that  the  employees  would  be  increased    Int.  from  invest   89,415  44,292 

to  1,000  within  six  Aveeks,  and  that  the  ultimate  scale     

of  the  plant  proposed  would  employ  five  thousand  Total  .  .   .   .$367,969  $892,976 

workpeople.    The  President  of  the  Canadian  branch     Bond  interest   90,000  90.000 

of  Baldwin's  Limited  is  Mr.  A.  M.  Russcl,  and  the  Se-    Replacements   25,000  25,000 

cretary  of  the  Company,  ]\lr.  R.  S.  Smith.  Depreciation   100,000  100,000 

A  feature  of  the  works  is  the  number  of  Welshmen  Reduce  invest  to  market  val.          21,000  ...... 

who  have  come  from  the  home  works,  and  the  special     Loss  on  sale  of  invest   22,779  598 

nature  of  the  opening  Avas  marked  by  the  singing  of     

Welsh  airs  and  the  traditional  musical  features  of  any  Total  ded   $258,779  .$215,598 

gathering  where  Welshmen  predominate.  Balance   $109,189  $677,377 

  Balance  forward   1.366,794  929,417 

Canadian  General  Electric  Company  Consolidates  with     

Marconi  Company  of  Canada.  Total   $1,475,983  $1,606,7!»4 

The  Marconi  Wireless  Telegraph  Company  of  Can-     Sin"king  fund   15,000  15,000 

ada  announces  its  affiliation  with  the  Canadian  Gene-    Preferred  dividends   105,000  105,000 

ral  Electric  Company,  and  prominent  directors  of  the     Common  dividend   145,000  120,000 

Electric  Company  have  taken  seats  on  the  Board  of     Balance  forward   1,210,983  1,366.794 

the  Marconi  Company,  namely.  Senator  Nicholls,  Sir    Current  assets   2,630,189  2,298.4.30 

William  Mackenzie  and  A.  E.  Dyment,  all  of  Toronto.     Current  liability   1,077,134  633,7.54 

Plans  involved  in  the  reorganization  of  the  Marconi     Total  assets   8,238,192  7,871,474 

Co.  which  now  comes  under  Canadian  direction  call   

for  additional  capital  for  the  exploitation  of  wireless  Dominion  Steel  Co.  vs.  the  Government  in  the 

patents  controlled  by  the  Electric  Company.   Recently  Exchequer  Court, 

a  consolidation  of  the  wireless  interests  of  the  Ame  The  point  at  issue  is  the  price  the  Dominion  Steel 

rican  Marconi  Company  and  the  General  Electric  Com-  Company  shall  be  paid  for  116,000  tons  of  rails  rolled 

pany  of  America  was  effected,  which  gave  unified  con-  and  delivered  subsequent  to  April  1918,  by  the  steel 

trol  of  wireless  patents  to  a  new  company,  the  Radio  company,  the  rails  being  furnished  in  consequence  of 

Corporation  of  America,  but  Canada  was  not  included  an  order-in-council  passed  by  the  Government  under 

in  this  consolidation  as  the  Canadian  General  Electric  the  authority  of  the  War  Measures  Act  enjoining  the 

Company  is  not  under  control  of  the  General  Electric  company  to  supply  at  least  one  hundred  thousand  tons 

Company.                                                        '  in  order  that  the  railways  might  be  put  in  a  position 

The  Canadian  General  Electric  Company  is  an  or-  to  operate  up  to  full  capacity  during  the  period  of  the 

■ganization  of  growing  strength  and  importance  in  war. 

Canada,  and  is'  progressing  naturally  with  the  growth  The  cause  of  the  difference  of  opinion  as  to  the  value 

of  Canada  and  the  ever-increasing  application  of  elec-  of  the  rails,  was  that  when  the  Government  order  was 

tricity  to  the  arts.    The  new  and  influential  interests  issued  the  Dominion  Iron  and  Steel  Company  had  in 

which  are  now  conjoined  with  the  Company  will  still  liand  large  orders  from  the  Imperial  ^Munitions  Board 

more  increase  its  activities  and  general  importance.  for  shell  steel,  and  the  manufacture  of  this  had  to  be 

  practically  discontinued,  with  the  result  that  99.000 

Annual  Report  of  the  Canadian  Locomotive  Co.  tons  Avere  not  delivered.    On  behalf  of  the  company 

The  Annual  Report  of  the  Canadian  Locomotive  it  was  stated  that  for  this  steel  the  company  would 
Company  was  presented  at  the  Annual  Meeting  at  have  received  about  eighty  dollars  per  ton.  but  cost 
Kingston  on  September  16th,  and  showed  net  profits  <>t'  production  would  have  exceeded  the  cost  of  making 
amounting  to  .$278,5.53,  compared  witli  .$848,383  in  the  niils  by  from  three  to  five  dollars  per  ton.  The  corn- 
preceding  year.  panv  suggested  in  vicAV  of  these  facts  that  it  should 

The  Cha  irman  of  the  Board,  Mi'.  Aemilius  Jarvis.  receive  $7.')  per  ton  for  the  rails.    The  War  Trade 

stated  :                                                              -  Board,  on  the  other  hand,  took  the  view  that  $65 

"The  strike  of  last  year  extended  to  this  year,  com-  Avould  be  a  proper  price.    The  company  refused  to  ac- 


October,  1920. 


IRON    AND    STEEL    OF  CANADA 


281 


cept  this  price  when  it  was  offered  by  Hon.  J.  D.  Reid, 
Minister  of  Railways,  and  in  accordance  with  the  terms 
of  the  original  order-in-couneil,  a  reference  was  made 
to  the  Exchequer  Court.  The  amount  actually  in  dis- 
pute, therefore,  is  $10  per  ton  on  116,000  tons,  or  $1,- 
116,000.  Of  nearly  eight  million  dollars  claimed  by  the 
company  for  the  rails,  some  $5,500,000  has  already 
been  paid  by  the  Government. 

The  plea  of  the  Steel  Company  is  that  it  shall  be 
placed  in  as  good  a  position  financially  as  it  would  have 
been  had -it  been  permitted  to  proceed  with  its  con- 
tracts with  the  Imperial  Munitions  Board,  and  other 
contracts  which  would  have  been  undertaken  but  for 
the  Order-in-Council.  The  case  is  proceeding  ,and  ar- 
gument of  counsel  Avill  be  heard  on  Oct.  25th. 


Dominion  Steel's  Pnoduction  Cost  affected  by  Increase 
of  Miners  Wages. 

Mr.  Wolvin,  President  of  the  Dominion  Steel  Corpo- 
ration, recently  stated  that  a  profitable  market  had 
been  found  during  the  current  year  for  the  Corpora- 
tion's steel  products  in  the  British  market,  but  un- 
mistakable evidences  were  now  present  that  serious 
competition  from  Continental  European  sources  was 
likely.  Belgium  had  more  than  recovered  her  pre- 
war capacity  for  iron  and  steel  prodiietion,  and  was 
offering  material  in  the  British  markets  at  prices 
which  had  caused  a  softening  in  the  markets.  For 
several  weeks  the  Dominion  Corporation  had  been  un- 
able to  make  any  foreign  sales. 

Mr.  Wolvin  stated  that  any  increase  in  the  cost  of 
coal  production  would  seriously  hamper  the  Steel 
Company's  ability  to  market  its  products,  and  pointed 
out  that  a  increase  of  one  dollar  per  ton  in  the  cost  of 
coal  meant  an  increase  of  four  dollars  per  ton  in  the 
cost  of  finished  steel.  The  cost  of  coal  production  was 
now  so  high  that  any  increase  would  ."jeopardize  the 
Company's  position  in  the  markets  it  was  seeking  to 
cultivate.  The  recommendations  of  the  Royal  Com- 
mission as  to  fiirther  increases  in  wages,  if  followed, 
will  of  course  have  the  effect  forecasted  by  the  Pre- 
sident. 

Mr.  Wolvin  did  not  make  any  statement  on  the  Com- 
pany's attitude  on  the  Royal  Commission's  findings, 
stating  that  as  these  were  not  approved  by  the  men, 
this  was  not  necessary.  It  may  be  mentioned  that  the 
award  of  the  Royal  Commission  will  mean,  approxi- 
mately, an  increase  in  wages  of  one  dollar  per  day  to 
each  colliery  employee,  Avhieh^  applied  to  the  cost  "of 
coal  production  on  the  present  rate  of  output  and 
number  of  workmen,  will  add  from  60  cents  to  a  dollar 
per  ton. 

The  visit  of  Mr.  Wolvin  to  the  iron-ore  mines  at 
Wabana  is  in  connection  with  the  resumption  of  export 
trade  in  iron  ore,  but  there  is  a  possibility  that  through 
the  export  connections  associated  with  the  British  Em- 
pire Steel  Corporation  a  resumption  of  overseas  ship- 
ments from  Wabana  may  take  place  in  1921.  There  is 
no  limit  to  the  extent  of  the  export  trade  that  is  pos- 
sible from  Wabana  except  that  of  markets,  as  the  ore 
is  obtainable  in  any  quantity  desired  should  develop- 
ment of  additional  openings  be  undertaken,  either  by 
the  Dominion  or  Scotia  companies,  or  both. 


of  the  winter.  A  better  rate  of  production,  and  great-- 
er  efficiency  has  marked  operations  in  recent  months. 
The  car  works  fully  employed  with  about  700  work- 
men, and  satisfactory  deliveries  are  being  obtained 
both  of  incoming  material  and  finished  cars. 

The  steel-workers  at  Sydney  Mines  have  passed  a 
resolution  in  favor  of  a  general  eight-hours  day  in 
steel  plants,  but  in  doing  so  have  recognised  the  diffi- 
culty of  small  plants  in  Canada  in -adopting  a  practice 
that  is  not  followed  in  the  IV.ited  States-. 

The  resolution  reads  :  "'That  a  .special  effort  be 
made  to  establish  a  work  clay  of  noi:  more  than  eight 
hours  in  each  twenty-four,  and  to  that  end  the  co-ope- 
ration of  the  officials  of  the  steel  companies  in  Nova 
Scotia  be  sought  to  bring  about  a  universal  eight  hour 
workday  on  each  of  the  steel  works  on  the  North  Ame- 
rican continent.' 


Lake  Superior  Corporation's  Annual  Statement. 

The  Annual  Statement  of  the  -Lake  Superior  Corpo- 
ration for  the  year  ending  June  30th  1920  shows  in- 
come from  subsidiaries  as  under  : 

Company—                            1920  1919 

Algonia  Eastern  $  247,098  $  206,846 

Brit.-Amer.  Express                       3,727  2,336 

Fiborn  Limestone                           6,386  18,966 

Gannelton  Coal                           186,960  107,057 

Lake  Superior  Coal                      125,721  67,875 

Algoma  Construction   1,780 

Algoma  Steel                           3,147,695  5,035,032 

Sault  Ste.  Marie                           4,564  1,679 


Nova  Scotia  Steel  &  Coal  Company  Working 
at  Capacity. 

The  works  of  the  Nova  Scotia  Steel  &  Coal  Co.  are 
working  at  capacity,  and  have  orders  on  hand  which 
Avill  keep  production  at  a  maximum  for  the  best  part 


$3,722,152  $5,441,574 
The  production  of  the  Algoma  Steel  Corporation,  the 
main  subsidiary,  was  as  under : 

1919-20  1918-19 

Coal  imported   642,680  880,591 

Ore  imported   525,708  700,510 

Limestone  produced   242,414  296,812 

Coke   441,125  406,398 

Pig  iron   299,892  336,657 

Steel  ingots  :   314,358  414,932 

Finished  steel   243,737  322,011 

The  sums  set  aside  for  depreciation  and  sinking  fund 
were  smaller  than  in  the  previous  year,  and  the  policy 
of  the  Board  in  not  paying  dividends  enabled  a  larger 
sum  to  be  carried  forward  to  reserve  as  shown  by  the 
following  figures  : 

1920  1919 

All  companies   .$3,722,152  $5,441,574 

Forward   xl,479,470  668,293 

Adjust,  dep   218,694 

$5,201,622  $6,328,561 

Bond  interest                          $1,315,522  $1,235,710 

Dividends                                  180,000  1,054,000 

Reserves   625,000 

Gen.  deprec                              1,024,964  1,500,000 

Smking  fund                               88,898  324,463 

Carried  forward                       2,592,237  1,589,388 

  '   -  $5,201,622  $6,328,561 

X  Less  taxes. 

With  regard  to  the  other  subsidiaries,  the  President 
statements  may  be  summarised  as  follows  The  Can- 
nelton  Coal  &  Coke  Company  produced  636,792  tons 
as  compared  with  580,737  tons  in  the  previous  year. 
Operations  w«re  hindered  by  the  miners'  strike  and 
shortage  of  railway  cars.  The  Lake  Superior  Coal  Co 
produced  222,799  tons  compared  with  224,375  tons  in 
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the  previous  year.  l')0fli  tlic  coal  conipanies  have  pros- 
pects of  good  winter  markets  at  favorable  prices.  The 
result  of  operations  on  the  Alfi;onia  Eastern  and  on  the 
Algcoma  Central  and  H.  B.  Railway  was  affected  by  high 
labor  costs.  The  Algoma  Eastern  shows  a  surplus  of 
$11,027  compared  with  a  deficit  in  the  previous  year 
of  .'jiinjOTti.  The  Altj:oma  Central  showed  a  deficit,  be- 
fore bond  interest,  of  $Hif),()71.  Relief  from  the  un- 
profitable operation  of  the  railways  under  present  hi<^h 
costs  of  labor  and  material  is  hoped  for  fi-om  increased 
railway  rates  allowed. 

At  the  annual  meetiiifr  of  the  Corporation,  held  at 
Camden  N.J.,  on  the  7th  October,  President  Franz  of 
the  Alfroma  Steel  Corjjoration  expressed  his  view  that 
the  outlook,  both  for  the  steel  company  and  the  rail- 
ways was  very  hopeful  He  did  not  anticipate  any  de- 
cline in  the  price  of  steel,  especially  rail  steel.  He  also 
stated  that  the  Algoma  Company  had  gone  extensively 
into  the  manufacture  of  high-grade  alloy  steels,  which 
is  now  used  extensively  in  the  manufacture  of  motor- 
car parts.  The  Company  was  finding  a  good  market 
for  this  ])roduct.  , 


Electric  Steel  &  Metal  Co.,  Welland,  Discontinue 
Operations. 

The  Electric  Steel  &  Metal  ('ompany  of  Welland 
discontinued  operations  at  the  beginning  of  October. 
This  Company,  incorporated  in  1913,  completed  the 
installation  of  its  electric-furnace  steel-foundry  in  the 
Spring  of  1914,  and  when  the  war  commenced  was  in 
a  position  to  provide  shell  blanks  and  shells.  During 
1917,  the  Electric  Steel  &  Metals  was  consolidated 
with  the  Boving  Hydraulic  &  Engineering  Co.  of  Lind- 
say, and  the  Wabi  Ironworks  of  New  Liskeard,  under 
the  name  of  Electric  Steel  &  Engineering,  which  con- 
trols the  three  subsidiaries  from  the  head  office  at 
Welland.  After  the  Armistice,  the  Electric  Steel  & 
Metals  Co.  equipped  the  foundry  for  forging  ingots  and 
.steel  castings  to  the  extent  of  300  tons  of  castings  and 
700  tons  of  forging  ingots  monthly,  and  its  products 
were  well  and  favorably  known  for  their  high  aiul  un- 
varying quality.  Mr.  G.  C.  Mackenzie,  the  General 
Manager,  states  that  unfavorable  conditions  of  the 
market,  and  the  outlook  have  decided  the  officers  of 
the  Company  to  discontinue  production  at  the  Welland 
plant. 

The  discontinuance  of  work  at  Welland  wdl  not 
affect  the  Lindsay  or  the  New  Liskeard  plants. 

The  Welland  Plant  has  two  7-ton  Heroult  eleetrir 
furnaces,  and  it  is  with  regret  that  we  note  a  still 
greater  reduction  in  th^  quantity  of  electic  steel  pro- 
duced in  Canada.  In  1918,  115,854  tons  of  electric- 
steel  ingots,  and  11,520  tons  of  electric-steel  castings 
were  repoi'ted  in  Canada.  In  1919,  this  had  dropped 
to  8,741  tons  of  ingots  and  6,761  tons  of  castings.  The 
production  of  electric  steel  in  1920  promises  to  go  back 
to  pre-war  figures. 


Delaney  Iron  &  Forge  Co.  sold  by  Canada  Foundries 
&  Forgings. 

Pursuant  to  authorisation  by  the  shareholders  at  a 
meeting  held  in  Brockville  on  September  28th,  the  sale 
of  the  properties  of  the  Delaney  Iron  &  Forgings  Com- 
pany of  Buffalo  has  been  arranged.  Unofficial  re- 
ports state  that  the  price  is  .$500,000.  The  Buffalo 
plant  was  acquired  by  the  Canada  F'oundries  in  1917, 
and  it  is  understood  transfer  is  to  take  place  within 
.sixty  days  from  the  date  of  authorisation  by  the  share- 
holders. 


Toronto  Syndicate  control  Levaud  System  of  Iron- 
Pipe  Manufacture. 

It  is  announced  that  a  Toronto  syndicate  have  se- 
cured the  rights  for  the  entire  world  of  a  new  process 
that  will  revolutionize  the  manufacture  of  iron  piping. 
The  inventor  is  Senor  de  Levaud,  who  was  in  (Janada 
some  little  time  ago,  when  his  invention  was  brouglit 
to  the  att(!ntion  of  Sir  Henry  Pellatt,  Gordon  F.  Perry, 
President  and  General  Manager  of  the  Xational  Iron 
Corporation,  Limited,  and  Mark  Workman.  After 
thoroughly  investigating  the  process  they  formed  a 
.syndicate  and  obtained  control  of  the  rights. 

It  was  stated  by  Mr.  Perry  that  the  process  was  the 
greatest  step  forward  in  the  industry  since  the  com- 
mencement of  the  manufacture  of  iron  pijjing  and  al- 
read.v  it  has  revolutionized  the  industrv*.  The  Na- 
tional Iron  Corporation  of  Toronto  has  been  operating 
the  process  for  eighteen  months  and  it  has  been  found 
that  the  production  has  been  increased  in  the  ratio  of 
five  to  one  compared  Avith  the  previous  system  ot 
manufacture.  The  new  process  is  entirely  new  and 
permits  the  manufacturing  of  iron  piping  that  is  much 
lighter  than  tliat  made  in  the  old  way,  but  is  yet  much 
stronger.  The  process  is  said  to  eliminate  the  imper- 
fections common  to  the  ordinary  cast-iron  pipe.  As  a 
result  of  the  new  system  the  number  of  operations  in 
the  manufacturing  of  piping  is  reduced  from  thirty- 
one  to  four,  and  this  calls  for  very  much  less  plant  and 
gives  greater  production. 

In  Canada  the  process  is  controlled  by  the  National 
Iron  Corporation,  Limited,  and  tlie  rights  for  the  Bri- 
tish Empire,  exclusive  of  Canada,  have  been  obtained 
by  the  Stanton  Iron  Works,  Nottingham,  England, 
the  largest  manufacturers  of  iron  piping  in  the  World. 
The  manufacturers  of  piping,  in  other  countries  have 
taken  it  up  so  that  now  the  process  is  in  general  use. 


The  Toronto  Iron  Works,  Limited,  have  just  com- 
pleted an  addition  to  their  plant  at  the  foot  of  Cherry 
Street,  Toronto,  Avhich  is  to  be  used  as  a  machine  sliop. 
The  new  addition  is  40  x  140  feet  and  is  built  chiefly 
of  steel.  Other  completed  improvements  are  wash 
and  luncheon  rooms  for  the  employees,  the  whole  in- 
volving an  outlay  of  about  >f<15,000.  The  Company 
proposes  further  expansion  and  improvements  for 
next  season. 


Imperial  Steel  &  Wire. 

Operations  have  been  commenced  on  the  new  fac- 
tory of  the  Imperial  Steel  &  Wire  Company  at  Col- 
lingwood.  Lt.-Col.  J.  A.  Currie,  president  of  the  com- 
pany, states  that  the  new  buildings  will  be  much  larger 
than  those  destroyed  by  fire  in  May,  1919,  while  the 
plant  will  be  expanded  so  as  to  give  an  output  of 
about  200  tons  of  wire  products  per  day. 


INCORPORATIONS 

Toronto. 

The  Sanitary  Sheet  Metal  Containers,  Ltd..  has  been 
incorporated  to  manufacture  sheet  metal,  cans,  etc., 
with  a  capital  sfock  of  $250,000,  by  Frank  Regan.  12 
Richmond  street,  east,  John  Callahan  and  others. 

The  American  de  Levaud  Mfg.  Co.,  Ltd.,  has  been 
incorporated  to  manufacture  cast  iron,  steel,  pipe,  tub- 
ing, etc.,  with  $7,500,000  capital,  by  Francis  A.  Black- 
burn, 93  Lonsdale  road  :  .Tdhn  R.  Phippen  and  others. 
Montreal. 

The  Airtight  Valve  Co.,  Ltd.,  has  been  incorporated 
with  a  capital  stock  of  $3,000,000,  by  Richard  T.  Heue- 
ker,  Henry  W.  Chanvin  and  Harold  E.  Walker. 
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Windsor. 

The  Dominion  Motor  Castings,  Ltd.,  recently  was  in- 
corporated with  a  capital  stock  of  $250,000  by  Clifford 
A  Ripley,  Frederic  Skellenger  and  Adolph  Janda. 
Port  Arthur. 

The  Port  Arthur  Structural  Iron  Works,  Ltd.,  has 
been  incorporated  to  manufacture  structural  material, 
etc.,  with  $100,000  capital,  by  Alexander  J.  McComber, 
Wallace  A.  McComber  and  others. 

WaJkerville. 

The  Canadian  Detroit  Twist  Drill  Co.,  Ltd.,  has  been 
incorporated  to  manufacture  twist  drills,  etc.,  with 
$20,000  capital,  by  Alexander  R.  Bartkt,  George  A. 
Urguhart,  Andrew  Braid  and  others. 

Capital  Increases 

The  capital  stock  of  the  Burlington  Steel  Company, 
Limited,  has  been  increased  by  Ontario  Letters  Patent 
from  $20,000  to  $200,000  by  the  creation  of  one  thou- 
sand eight  hundred  shai-es  of  stock  of  one  hundred 
dollars  each. 

The  Ontario  Steel  Products  Co.,  has  been  granted 
permission  to  increase  its  capital  from  $1,500,000  to 
$2,750,000. 

The  Canadian  Atlas  Crucible  Steel  Co.  Ltd.,  Locate 
at  Welland. 

The  Plant  of  the  Dillon  Crucible  Alloys,  Limited, 
Welland,  has  been  purchased  by  the  Canadian  Atlas 
Crucible  Steel  Co.  Ltd.,  and  Canadian  interests  will 
be  strongly  represented  in  the  Company  as  well  as  on 
the  Board  of  Directors. 

Atlas  products,  which  include  the  well  known  "  L- 
XX"  brand  of  high  speed  steel  and  other  Atlas  brands 
of  best  quality,  carbon  and  special  alloy  tool  steels, 
will  now  be  made  in  Canada. 

There  will  now  be  produced  in  Canada  with  Can- 
,  adian  Workmen  just  as  good  tool  steel  as  can  be  pro- 
duced in  England  or  United  States,  and  the  cordial 
good  will  and  support  of  the  Canadian  trade  is  ex- 
pected. 

The  General  Sales  Office  of  the  Company  will  be 
located  at  133  Eastern  Ave.,  Toronto,  with  a  ware- 
house in  conjunction,  and  branch  warehouses  and  Sales 
Offices  at  326  Craig  St.  W.,  Montreal,  also  at  Win- 
nipeg. 


VANCOUVER  SHIPYARD  METAL  WORKERS  ASK 
$8.00  PER  DAY 

The  plumbers,  steamfittefs,  and  sheet-metal  workers 
engaged  in  the  pipe-shops  of  Messrs.  Coughlan  and 
Wallace  Shipyards,  have  struck  for  eight  dollars  a  da,y 
wages.  It  is  very  evident  that  the  shipworkers  in  Van- 
couver are  poor  hands  at  reading  the  signs  of  the  times, 
and  the  present  time  is  a  most  inopportune  one  f  or  such 
a  drastic  action.  Such  ill-advised  action  has  had  most 
unfortunate  consequences  in  other  Canadian  shipyards. 


OIL  FUEL  SUCCESSFUL  ON  "EMPRESS  OF 
BRITAIN. 

On  the  first  oil-burning  trip  of  the  "Empress  of  Bri- 
tain" Rear- Admiral  S.  W.  Roome,  Chief  Superintend- 
ent Engineer  of  the  C.  P.  0.  S.  said  the  vessel  made  an 
average  of  18.56  knots  during  the  voyage,  a  very  fast 
record.  Crude  oil  was  used  to  the  extent  of  1,453  tons, 
which  compares  with  1,800  tons  of  coal  when  using  the 
old  system.  Boiler  pressure  was  maintained  at  220  lbs. 
through  the  trip.  The  number  of  stokers  using  coal 
was  120,  but  with  oil  fuel  only  27  attendants  were 
needed. 


On  the  main  staircase  of  the  "Empress"  is  an  inte- 
Testing  memorial  plate,  detailing  this  vessel's  record  as 
flag-ship  of  the  North  Atlantic  merchant  patrol  during 
the  war,  when  she  was  known  as  the  "Alsatian".  The 
most  impressive  figures  on  this  record  are  those  that 
relate  to  the  ton  of  coal  consumed  on  this  service. 


MR.  T.  J.  DILLON,  CANADIAN  ATLAS  CRUCI- 
BLE STEEL  CO. 

Mr.  Thomas  Joseph  Dillon,  of  the  Canadian  Atlas 
Crucible  Steel  Company,  which  recently  took  over  the 
Dillon  Crucible  Alloys,  Limited,  of  Welland,  is  widely 
known  in  the  iron  and  steel  trade  of  Canada,  largely 
through  his  official  connection  with  the  Canada  Forge 
Co.,  Limited,  of  Welland,  and  Canadian  Billings  & 
Spencer,  Limited,  of  which  concern  he  is  general 
manager.  Bom  in  Indianapolis,  he  received  his  early 
industrial  training  in  the  plant  of  the  Titusville  Forge 
Co.,  Pennsylvania,  where  he  worked  in  every  depart- 
ment and  learned  the  business,  becoming  a  forging 
specialist  in  1905.  In  that  year  he  came  to  Canada 
and  organized  the  Canada  Forge  Co.  of  which  he  was 
president,  building  the  enterprise  up  to  its  present 
magnitude.  This  organization  was  bought  out  by  the 
Canada  Foundries  and  Forging  Co.  in  1912.  Mr. 
Dillon  becoming  one  of  the  directors.    During  the 


T.  J.  BILLON. 


Q&vly  period  of  the  war  he  Avas  one  of  a  small  group 
who  demonstrated  that  shells  could  be  made  in  Can- 
ada of  as  good  quality  as  anywhere  else.  He  is  a 
keen  business  man,  and  in  the  Niagara  District  and  in 
iron  and  steel  circles  genei'ally  he  is  looked  upon  as 
a  good  fellow.  Among  his  other  activities,  Mr.  Dillon 
is  President  of  the  Stanford  Steel  Construction  Co. 
of  Port  Robinson. 
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THE  MOOTED  IRON  AND  STEEL  INDUSTRY  IN 
BRITISH  COLUMBIA. 

Evidence  Before  the  Tariff  Commission. 

In  the  last  few  weeks  tliere  has  been  iniieh  talk 
and  the  indieations  ai"e  that  there  will  be  some  action 
with  reg'ard  to  the  establishment  of  an  iron  and  steel 
industry  in  British  Columbia.  For  some  time  H. 
A.  Fleminfi:,  president  of  the  Canadian  Collieries 
(Dunsmuir),  Limited,  has  been  in  the  Province  in- 
vestigatinj;  local  conditions  with  respect  to  the  iron 
resources  of  the  country  and  the  market  that  may  be 
relied  upon  for  such  a  Pacific  Coast  enterprise.  Re- 
cently he  interviewed  Honorable  William,  Sloan, 
Minister  of  Mines,  in  rej^ard  to  the  assistance  that 
inijjht  be  expected  from  the  Government  in  the  event 
of  his  company  entering:  upon  the  enterprise.  Mesf?rs. 
Sloan  and  Fleming  went  thoroughly  into  the  matter 
and  subsequently  Mr.  Fleming  issued  a  piablic  state- 
ment the  pvirport  of  which  was  that  he  felt  convinced 
that  conditions  were  opportune  for  making  a  start 
along  the  lines  indicated.  He  said  that  he  was  leav- 
ing for  the  East,  and  would  take  immediate  steps 
to  get  the  matter  forward.  It  was  his  hope  that 
within  a  short  time  it  would  be  possible  to  make 
a  definite  aiuiouncement.  P'ollowing  this,  Mr.  Sloan 
made  the  statement  that  it  was  satisfactory  to  know 
that  Mr.  Fleming  had  found  conditions  rigiht,  but 
that  'the  result  w^as  not  unexpected  as  the  researches 
which  had  been  carried  out  by  officials  of  the  De- 
partment of  Mines  in  the  last  three  years  have  shown 
conclusively  that  British  Columbia  possesses  iron  ore 
of  the  highest  grade  and  in  adequate  quantity  for 
the  establishment  and  maintenance  of  a  plant  capable 
of  a  large  daily  output. 

Mr.  Sloan  significantly  concluded: — "It  is  pleasing 
to  have  Mr.  Fleming  support  the  position  we  have 
taken  in  this  respect,  and  to  know  that  with  the  as- 
sistance the  Provincial  Government  is  prepared  to  ex- 
tend to  the  industry,  a  course  will  be  recommended 
to  each  company  which  he  expects  will  lead  shortly 
to  a  definite  annouticcment  by  the  Government  of  great 
importance  to  this  Province." 

The  foregoing  incidents  occurred  after  it  had  been 
announced  from  Vancouver  that  Niehol  Thompson, 
a  prominent  resident  of  that  city,  who  for  some  time 
has  been  interested  in  the  i)romotion  of  an  iron  and 
steel  industry  for  his  province  had  appeared  before 
the  Tariff  Commission,  now  touring  the  Dominion  and 
had  there  given  evidence  that  there  exists  on  the 
Pacific  Coast  a  market  up  to  1,500  tons  a  day  for 
iron  and  steel  manufactured  in  British  Columbia. 
It  was  stated  by  Mr.  Thomjison  that  he  had  reliable 
information  on  which  to  base  this  assertion,  having 
just  completed  a  tour  of  the  Coast,  made  for  the 
special  purpose  of  inquiring  into  these  particular 
market  conditions.  Mr.  Thompson  urged  that  in  the 
interest  of  mining  in  this  Province  the  tariff  existing 
on  drill  steel  before  the  war  should  be  continued. 
This  permitted  free  importation  of  steel  costing  more 
than  3I/2  cents  per  lb. 

Talking  about  his  experiences  while  on  tour,  Mr. 
Thompson  affirmed  that  there  exi.sted  a  daily  de- 
mand of  from  1000  to  1500  tons,  of  pig  iron. 

British  and  also  American  capital  was  interested 
in  the  possibilities  of  such  an  industiy,  and  Britsh 
engineers  were  expected  before  long  to  further  inves- 
tigate.   There  was  no  question  that  the  ore  deposits 


existed  here.  There  were  such  fleposits  at  Texada 
Island,  Redondo  Island  and  Smith's  Inlet.  Pig  iron 
was  sold  locally  for  about  $65.00  a  ton,  the  same 
price  as  that  in  the  Seattle  market.  The  steel  and 
pig  iron  used  on  the  Coast  had  to  come  from  Pitts- 
burg and  other  eastern  points. 

Sir  Henry  Drayton: — "Then  .so  far  as  the  west 
is  concerned  you  hav(i  to  stand  for  that  long  haul 
from  Pittsburg  to  Ontario." 

Mr.   Thompson:— "Yes". 

In  answer  to  further  inquiries  Mr.  Thompson 
explained  that  20,000  t  ons  of  Texada  Island  ore  had 
been  treated  at  Irondale,  in  Washington,  and  that 
it  had  been  used  in  conjunction  with  other  ores  in 
■■th(!  manufacture  of  steel  for  two  United  States  war- 
e^hips.  The  latter  method  had  proved  that  the  ores 
of  British  Columbia  could  be  used  to  produce  iron 
and  .steel  without  importing  fluxing  ores.  The  diffi- 
culty which  had  retarded  production  in  the  past 
had  been  the  market. 

Sir  Henry :—" Assuming  that  you  have  the  market 
and  you  have  the  ore,  what  could  be  done  to  get 
production   in  Canada? 

Mr.  Thompson  intimated  that  in  the  past  Eastern 
firms  had  been  assisted  financially  by  the  govern- 
ment. 

"Then  I  take  it  tiuit  you  wish  to  get  a  bounty 
on  ores?"  asked  the  chairman. 

"Yes,  either  on  ores  or  the  finished  product.  I 
do  not  favor  bounty  of  the  treatment  of  imported 
\Ores,    just   local    ores,'"    answered    Mr.  Thompson. 

Sir  Henry: — But  the  system  of  bounties  was  done 
away  with  some  years  ago. 

Mr.  Thompson : — But  assistance  was  given  to  east- 
ern plants. 

Sir  Henry : — By  the  giving  of  contracts.  I  may  say. 
however,  that  the  government  has  made  money  from 
those  contracts,  having  sold  the  steel  for  more  than 
it  bought  it  for,  shipping  to  Britain  and  Australia. 
If  we  were  to  rebate  duties  on  machinery  and  equip- 
ment for  iron  smelters  and  plants,  would  that  be 
sufficient  ? 

In  view  of  these  developments  those  who  are  in- 
terested in  seeing  this  great  basic  industry  launched 
in  Briti.sh  Columbia  are  hopeful  that  there  will  be 
some  real  action  within  a  considerable  lapse  of  time. 
There  is  this  to  be  said  regarding  the  po.ssibilities 
of  the  Canadian  Collieries  becoming  interested,  namelv: 
with  its  large  coal  lands  on  Vancoiiver  Island;  its 
coking  facilities  near  Cumberland  and  the  substan- 
tial investment  it  has  in  the  way  of  plant,  etc.,  there 
is  no  concern  more  favorably  placed  for  entering 
upon  .such  an  individual  enterprise. 


STRUCTURAL  STEELWORKERS  WAGES  DIS- 
PUTE COMPROMISED  IN  TORONTO. 

A  settlement  of  the  differences  existing  between 
the  Structural  Steel  Workers'  TTnion  and  the  steel 
erecting  firms  in  Toronto  has  been  effected  and  the 
men  returned  to  work  on  Sept.  22nd.  The  terms  of 
the  .settlement  were  not  stated.  With  the  settlement 
of  the  dispute  work  will  be  resumed  on  the  several 
large  buildings  in  Toronto  which  was  interrupted 
some  weeks  ago  when  the  strike  was  inaugurated.  The 
work  has  been  stopped  when  other  building  trade 
mechanics  had  caught  up  with  the  steel  erected  by 
the  steel  workers  before  they  went  on  strike. 
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TORONTO   BRANCH,   CANADIAN  ASSOCIATION 
OF  BRITISH  MANUFACTURERS,  GIVES  GOOD 
ADVICE  TO  OVERSEAS  BUSINESS  HOUSES. 

The  "Board  of  Trade  Journal"  quotes  from  the 
"Sales-Craft"  Bulletin  of  the  Toronto  Branch  of  the 
Canadian  Association  of  British  Manufacturers  as  fol- 
lows, and  commends  the  criticisms  of  this  Bulletin  on 
British  methods  of  trading  and  credit  terms  to  the  care- 
ful consideration  of  overseas  firms  who  desire  to  do 
business  with  Canada  : 

"The  following  extract  recounting  the  experience  of 
a  Canadian  manufacturer  is  reproduced  here  in  the 
hope  that  firms  on  this  side  will  give  closer  consider- 
ation to  the  question  of  terms  when  treating  with  over- 
seas business  houses  of  good  financial  repute  and 
standing : — 

Unjustifiable  Trading  Terms. 

"A  Canadian  manufacturer  of  steel  and  iron  prod- 
ucts recently  had  occasion  to  replenish  his  stock  of 
certain  materials  used  in  various  articles  manufactured 
in  his  mills,  and  as  there  were  only  two  sources  of 
supply,  Great  Britain  and  France,  and  the  producers 
few  in  number,  the  business  was  offered  to  a  United 
Kingdoin  manufacturer.  A  natural  preference  in  the 
matter  of  trading,  national  bias  in  conjunction  with 
Imperial  sentiment,  prompted  this  loyalty  to  British 
enterprise.  The  offer,  as  many  another  prospective 
Canadian  purchaser  has  been  forced  to  testify,  was  not 
met  in  kind,  the  intending  customer  being  informed 
that  the  order  could  only  be  undertaken  on  the  basis 
of  'cash  with  order"  or  by  the  instituting  of  a  '  letter 
of  credit  "  with  a  London  banking  house  to  the  order 
of  the  United  Kingdom  manufacturer.  Such  stipula- 
tions were,  and  are,  quite  out  of  the  question,  as  no 
responsible  Canadian  business  house  will  consent  to 
do  business  under  those  conditions  nor  submit  to  dicta- 
tion of  trading  on  terms  of  that  nature.  The  result  of 
the  matter  was  the  booking  of  the  order  by  a  French 
manufacturer  on  open  account  at  sixty  days'  dating. 

"Hence  for  ten  years  past  this  business,  though 
offered  repeatedly  to  a  British  manufacturer  and  more 
than  once  to  the  same  house,  has  been  executed  in 
France.  There  is  no  question  as  to  financial  standing 
of  the  Canadian  firm,  it  is  quite  good  and  annually 
improving,  the  firm  buying  largely  in  the  United 
States,  but  nothing  in  England. 

"  In  a  recent  conversation,  the  head  of  the  business 
expressed  an  opinion,  that  is  in  no  sense  isolated,  that 
United  Kingdom  manufacturers  and  business  houses 
can  expect  no  great  extension  of  trade  in  this  country 
until  they  accredit  to  Canadian  business  men  a  meas- 
ure of  integrity  beyond  that  of  a  band  of  robbers.  In 
this  one  instance  orders  amounting  to  practically 
$50,000  have  been  lost  to  British  mills  merely  on  a 
question  of  terms  of  sale." 

Canadian  Demand  for  Steel  Products. 

This  issue  of  the  "Bulletin"  is  intended  to  urge  upon 
United  Kingdom  readers  and  correspondents  —  the 
manufacturers  of  iron  and  steel  products  —  to  make  a 
careful  and  introspective  study  of  the  situation  in  rela- 
tion to  the  consumption  of  steel  products  in  Canada, 
other  than  those  of  domestic  manufacture,  and  the  two 
main  sources  of  this  supply,  the  United  Kingdom  and 
the  United  States. 

The  magnitude  of  this  consumption  is  revealed  by 
a  perusal  of  the  Customs  returns  for  several  decades, 
and  particularly  of  those  imports  covering  the  period 


of  1913  to  1920.  The  figures  form  a  quite  instructive 
study  and  are  very  illuminative  of  the  potentialities  of 
Canadian  trade  viewed  from  the  standpoint  of  the 
United  Kingdom  manufacturer,  if  properly,  intelligent- 
ly, and  energetically  catered  for. 

In  1883  manufactures  of  iron  and  steel  exported  to 
Canada  from  United  States  sources  were,  practically, 
upon  an  equal  footing,  the  total  for  that  year  amount- 
ing to  $6,723,258  and  $6,897,492  respectively.  During 
the  next  decade  they  remained  upon  a  somewhat  equit- 
able parity,  fluctuating  by  merely  a  few  hundred 
thousand  dollars  annually  from  one  side  to  the  other. 
But  in  1893  American  exports  exceeded  those  from 
Great  Britain  by  $1,173,700,  and  from  that  date  to  the 
present  the  consumption  of  American  manufactures  of 
steel  in  Canada  exceeded  the  exports  from  Great  Bri- 
tain by  the  stupendous  sum  of  $139,502,302. 

American  and  British  Exports. 

To  illustrate,  the  figures  -for  the  past  seven  years 
are  submitted  for  consideration  : — 

Steel  Imports  Steel  imports 
from  U.K.    from  U.S.A. 
Year.  Dols.  Dols. 

1913    10,394,276  106,471,913 

1914    10,132,543  85,729,001 

1915  .  .   .   7,402,894  55,462,477 

1916    3,950,000  71,459,771 

1917  . .   .  .   .  .   . .   . .   .  .         4,683,103  119,754,365 

1918   .         4,081,681  154,113,633 

1919    5,912,768  154,426,648 

1920    5,167,100  144,669,402 

These  figures  cover  the  whole  of  the  imports  in  man- 
ufactures of  iron  and  steel,  and  of  which  some  of  the 
more  important  items  are  as  follows  : — 

From  From 
U.K.  U.S.A. 
Product.  Dols.  Dols. 

Agricultural  implements  .  .  .  .  10,102  4,934,055 
Angles,  channels,  beams  .  .   .  .         4,060  5,506,343 

Axles  and  axle  parts   3,103  2,023,778 

Bars,  bands  and  hoop  scroll .  .  1,310,379  10,050,372 
Bar,  iron  or  steel,  rolled  ....  2,768  3,211,132 
Bar  steel  for  manufacture  of 

shovels   265,935 

Malleable  iron  castings    566,636 

Iron  eastings   1,331,632 

Traction  engines  and  parts   15,333,791 

Angles,  knees,  masts,  etc.  (for 

ships)   246,803  6,831,681 

Wire   329,319  3,781,507 

Miscellaneous      articles  not 

otherwise  classified   149,996  10,914,113 

Automobiles   8,134  11,196,327 

Motor  trucks   19,945  3,811,139- 

Motor  cycles  and  motor  vehicles        6,030  420,575 

Causes  of  American  Increases. 

The  "Bulletin"  claims  that  it  is  not  altogether, 
neither  is  it  very  largely,  as  some  exponents  of  the 
balance  of  trade  would  have  the  United  Kingdom  man- 
ufacturer believe,  a  matter  of  geographical  position 
and  contiguity  of  territory  to  that  of  the  American 
Republic  across  the  entire  width  of  a  vast  continent. 
It  is  more  largely  a  matter  of  methods  and  means.  It 
is  the  purpose  of  this  "Bulletin"  in  its  issues  from  time 
to  time,  to  explain  the  difficulties  and  lay  bare  the 
facts,  so  that  British  industry,  by  an  examination  of 
method  and,  in  numerous  instances,  a  revolutionary 
adaptability  to  extraneous  conditions,  may  secure  a 
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mnrp  adequate  share  of  the  consumption  of  manufac- 
tured products  in  this  country.    It  was  for  just  this 
purpose  that  the  Canadian  Association  of  liritish  Man 
ufacturers  and  their  Representatives  was  formed. 

Canada's  Increasing  Consumption. 

Canada's  importations  of  iriaiiufactured  j;oods  and 
raw  materials  have,  during  the  past  decade,  represent- 
ed a  vast  and  annually  increasing  volume,  the  year 
recently  ended  showing  a  large  increase  in  our  foreigii 
purchases  amounting  to  more  than  $76,000,000  in  ex- 
cess of  the  previous  year,  and  the  returns  for  the  first 
two  months — April  and  May — of  the  present  fiscal 
year  show  still  further  increases  in  the  influx  of  goods 
from  beyond  the  national  boundaries.  Tn  the  latter 
month  total  imports  amounted  to  $113,447,899,  an  in- 
crease over  May,  1!)19,  of  .$42,103,000  tlie  larger  volume 
of  which  entered  from  the  United  States,  Canadian 
buyers  seeming  nothing  daunted  by  the  high  adverse 
rate  of  exchange,  which,  as  between  the  value  of  Eng- 
lish and  American  money  in  this  market  at  the  time, 
amounted  to  approximately  26  per  cent. 

Total  imports  for  the  past  two  fiscal  years  endinj; 
with  March  31,  1919  and  1920,  amounted  to  $916,429,- 
335  and  $993,870,100  respectively.  And  of  the  first 
of  these  large  sums,  the  last  for  which  there  are  fully 
comi)leted  returns,  the  United  States  furnished  $416,- 
457,384,  in  manufactured  and  dutiable  goods  and  $330,- 
443,270  in  raw  materials,  the  United  Kingdom  $50,- 
008,008  and  $23,027,110  respectively. 


WORLD  DEMAND  FOR  STEEL. 

There  will  be  some  sui'prisc  that  American  .steel 
exports  in  July  were  .so  large  in  view  of  the  trans- 
j)ortatio)i  and  labor  handicaps  in  that  month.  As 
indicated  elsewhere  in  detail,  the  July  total  was 
489,223  gross  tons,  which  is  not  only  the  largest 
amount  for  any  month  this  year,  but  also  for  1919, 
with  one  exeejition.  The  nearest  approach  this 
year -was  420,359  tons  in  May,  while  the  lowest  record 
was  308,185  tons  in  February.  Imports  also  showed 
a  healthy  increase,  having  been  over  100,000  tons 
larger  to  August  1  this  year  than  to  August  1, 
1919. 

Not  only  were  American  .steel  exports  the  year's 
maximum  in  July,  but  those  from  Great  Britain 
were  also,  as  pointed  out  one  week  ago.  The  com- 
bined Britisli  and  American  steel  exports  for  July 
afford  a  measure  of  the  world's  present  demand  for 
steel  as  compared  with  1913.  The  month's  total  for 
the  two  countries  was  882,239  tons,  or  the  largest  for 
one  month  in  many  years,  if  it  has  ever  been  equaled. 
In  1913  British  exports  averaged  420,457  tons  per 
month,  and  those  of  the  United  States  228,803  tons 
— both  records  to  that  time.  The  world's  demand  on 
the  two  countries  in  1913,  including  shipments  be- 
tween the  two,  was  649,650  tons  per  month,  or  much 
less  than  their  combined  exports  last  July.  With 
Belgium  and  France  doing  little  in  exports,  and 
Germany  out  of  the  reckoning,  while  Ru.ssia  and 
Austria  arc  no  longer  factors,  the  non-produciim- 
countries  must  depend  on  Ameriean  and  Britis'h 
sources  of  supply. 

These  figures  are  not  only  impressive,  in  view 
of  financial  and  economic  conditions  the  world  over, 
but  tliey  are  jirophetic  of  what  the  world's  needs 
may  be  when  times  are  more  normal. — "Iron  Age". 
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A  Metallographic  Study 

—  on  — 

Tungsten  Steels 

by  AXEL  HULTGREN 

Metallurgical  Engineer, 
SKF  Research 
Laboratory. 

A  new  authoritative 
and  up-to-the-min- 
ute book — the  work 
of  an  expert. 

The  constitution  and 
transformations  o  f 
Tungsten  Steel  are 
presented  in  a  clear 
and  positive  manner. 
Much  light  is  also 
thrown  on  other  al- 
loy steels  and  car- 
bon steels. 


Seventy-six  photo- 
micrographs of  great 
value  are  included — 
also  five  full-page 
  diagrams. 

Hultgren  "  has  133  pages   Price  $3.00 


A  Well  Established  Standard  Book 
STEEL  AND  ITS  HEAT  TREATMENT 

Second  Edition 

By  Denison  K.  Bullens,  Consulting  Metallurgist. 

Every  worker  in  Steel  should  possess  a 
copy  of  this  valuable  book. 

"  Bullens  "  has  483  pages— 28.")  figures, 
many  photomicrographs — Price  $4.00 


Examine  these  Books — Send  the  Coupon. 

USE  THIS  COUPON 

Iron  &  Steel  of  Canada, 

Gardenvale,  Que. 

Gentlemen:  Enclosed  you  win  find  remit- 
tance for  $  for  which  please  send  me  on 

10  Day's  Approval  the  books  indicated  below: 

If  for  any  reason.  T  .should  decide  to  return 
these  books  it  is  nnderstoorl  tli:it  you  will  re- 
fund my  money,  provider!  the  books  are  re- 
turned, postpaid,  within  teti  days  after  their 
receipt. 

Name   

Address   
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SOME  MACHINERY  SPECIALTIES  AT  THE 
TORONTO  EXHIBITION 
Il«go  Welding  and  Cutting  Apparatus 

Perhaps  no  exhibit  in  Machinery  Hall  at  the  Can- 
adian National  Exhibition  attraeled  more  attention 
from  steel  men  and  manufacturers  generally  than  that 
of  the  Carter  Welding  Company  of  Toronto,  Ltd.,  the 
feature  of  which  was  a  demonstration  of  the  working 
of  their  Rego  Welding  and  Cutting  Apparatus.  The 
company  claims  that  each  and  every  part  of  the  appa- 
ratus has  been  subjected  to  the  severest  engineering 
test  before  being  put  into  production,  and  that  no 
experiments  have  been  made  at  the  user's  expense. 
Basic  principles  claimed  for  the  Rego  Welding  and 
Cutting  Apparatus  are  economy  of  operation,  safety, 
durability  and  perfectness  of  quality  of  flame-details. 
The  Rego  principle  of  gas  mixture,  whereby  the  ace- 
tylene enters  the  mixing  chamber  at  a  slightly  higher 
pressure  than  the  oxygen,  positively  insures  the  eli- 
mination of  the  flashback  under  any  and  all  oj>erat- 
ing  conditions.  It  materially  reduces  .the  oxygen 
pressure,  thereby  preventing  any  excess  and  wasteful 
oxygen  detrimental  to  good  welding,  coming  through 
the  flame. 

Dominion  Steel  Products  Diesel  Engine. 

The  Diesel  type  engine  built  and  exhibited  by  the 
Dominion  Steel  Products  Co.  of  Brantford,  Ont.,  w'as 
the  center  of  much  interest  at  the  Exhibition,  as  be- 
ing the  first  Diesel-type  engine  completely  designed 
and  built  in  Canada. 

The  engine  is  a  75  k.  w.  425  rpm.  liigh-compression 
oil-motor. 

The  engine  shown  at  the  Exhibition  is  a  one-man 
unit,  is  very  compact  and  is  completely  self-contained. 
Equally  steady  under  heavy  aiul  variable  loads  the 
engine  ■embraces  many  features  which  have  already 
demonstrated  its  remarkable  success  and  utility.  The 
electric  generator  is  part  of  the  complete  outfit  and 
the  crane  can  pick  up  tbe  complete  self-contained 
unit  and  place  it  in  position  wherever  required.  It 
is  claimed  that  this  Dominion  Steel  Products  engine 
will  deliver  more  than  30%  of  the  actual  energy  of 
the  fuel  as  u.seful  power  at  the  pulley,  in  comparison 
with  14%  from  condensing  steam  plants,  10%  from 
non-condensing  steam  plants,  and  22%  from  low-com- 
pression gas  or  oil  engines.  Accessil)ility,  which 
reduces  the  labor  and  cost  of  maintenance  has  been 
considered  in  every  detail  of  design.    The  elements 


of  the  entire  assen]l)ly  have  been  so  arranged  that 
any  group,  and  practically  any  single  part,  can  be 
r;'Tiioved  without  (listurbin<,'  adjacent  parts. 

Cole  Steam  Traps. 

The  exhibit  of  the  Cole  steam  traps,  which  form  a 
part  of  the  Cole  System  of  heat  transmission  and 
direct  return,  which  is  a  specialty  of  the  firm  of 
George  W.  Cole,  Ltd.,  of  Toronto,  included  vacuum 
and  lift  traps,  and  specialised  arrangements  for  heat- 
ing boiler-feed  water.  This  Company's  experience  in 
regard  to  conservation  of  heat  in  steam  boiler  and 
piping  systems  extends  over  twenty  years,  and  they 
are  equipped  to  advise  regarding  a  department  of 
power-raising  which  is  often  much  neglected,  particu- 
larly in  small  steam-power  installations. 

International  Time  Recorders.. 

The  exhibit  of  the  International  Business  Machine 
Co.  Ltd.,  include  a  time-recording  device,  sj'nchron- 
ized  electrically,  which  sets  itself,  winds  itself  and  is 
in  every  respect  fully  automatic.  Xo  batteries  are 
used,  and  the  device  can  be  adapted  to  either  alternat- 
ing or  direct  current,  and  any  number  of  clocks  can 
be  synchronized  by  one  master  clock.  This  Company 
manufactures  over  260  different  styles  and  sizes  of 
time  and  cost  recorders,  and  kindred  devices  asso- 
ciated with  the  mechanical  recording  of  working 
hours,  and  the  substitution  of  the  impartiality  and 
accuracy  of  the  machine  for  the  fallibitity  of  tlic 
clerk. 

GRAY  IRON  &  SEMI  STEEL  CASTINGS 

Of  All  Descriptions 

From  5  lbs.  up  to  4  tons 


Foundry  capacity,  15  t  n? 
per  day. 

Difficult  castings  our  speci- 
alty. 

Mixtures  regulated  by 
chemical  analysis  and  all 
castings  sandblasted. 

Estimates  from  blue  prints 
;     submitted  promptly. 

If  desired,  we  can  make 

patterns  to  your  drawings. 


G.  W.  MacFarlane 
Engineering,  Limited 

Paris,  Ontario 


National  Iron  Corporation,  Limited 

Head  Office,  Works  and  Docks:— TORONTO 


€ASt  iRtJN  PIPE 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  carried  in  stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 
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EDITORIAL 


Fuel  and  World  Politics 


The  British  coal  strike,  and  the  tendency  to  equip 
ocean  liners  and  engines  of  land  transportation  with 
oil-burniug  devices,  is  giving  rise  across  the  sea  to  a 
recrudescence  of  the  much  hackeyed  question  of  the 
life  of  coal  and  Oil  reserves.  One  gentleman,  without 
much  statistical  basis  for  his  assertion,  anounced  his 
belief  that  by  the  shortage  of  petrol  will  be  so 

pronounced  iii  iiiurope  as  to  force  the  abandonment 
of  the  use  of  private  motor  cars.  The  life  of  the  coal 
seams  is  also  being  made  the  basis  of  gloomy  fore- 
casts.   What  is  really  the  outlook  for  fuel  supply'^ 

The  problem  of  fuel  supply  is  more  economic  than 
physical.  The  recent  great  increase  of  the  use  of  fuel 
oil  is  rather  a  reflex  of  the  social  status  of  the'work- 
ers,  and  the  chief  advantage  of  oil-fuel  is  that  it  en- 
ables great  economies  in  labor  and  attendance.  At 
the  present  time,  rock  petroleum  is  the  chief  source  of 
oil-fuel.  A  distinguishing  feature  of  petroleum  oc- 
currences is  that  they  are  concealed,  fluid,  migratory, 
and,  to  a  larger  extent  than  in  the  case  of  any  other 
raw  material  in  large  economic  use,  the  quantity  of 
petroleum  available,  its  rate  of  production,  and  the 
reserve  supply,  are  unascertainable. 

Coal  —  bituminous  coal  —  is  a  material  of  Avhich 
we  can  measure  the  extent  with  comparative  accuracy. 
It  is  also  a  material  I'egarding  which  we  have  even 
yet  only  fragmentary  knowledge,  and  probably  more 
has  been  learned  about  the  nature  of  coal  in  this  cen- 
tury than  in  all  the  years  preceding.  Up  to  the  pre- 
sent time  the  value  of  coal  has  been  set  by  the  cost 
of  its  production,  rather  than  by  its  own  value,  but  a 
remarkable  readjustment  of  opinion  is  now  taking 
place,  more  particularly  in  those  old  countries  where 
coal  is  becoming  relatively  scarce,  from  an  economic 
viewpoint,  by  reason  that  it  has  been  mined  for  long 
periods. 

This  relative  scarcity  arises,  as  stated,  from  the  eco- 
nomic side.  Vast  quantities  of  coal  are  as  yet  un- 
touched in  these  older  countries  because  the  coal  is 
found  in  thin  seams,  or  is  of  inferior  grade.  Coal,  like 
iron-ore,  has  a  value  purely  relative  to  its  availability, 
and  the  life  of  the  world's  coal  reserves  bids  fair  to  be 
indefinitely  prolonged  as  the  increasing  value  of  coal 
— arising  from  scarcity — permits  the  profitable  utili- 


sation of  fuels  that  are  now  rejected  as  worthless.  This 
is  the  situation  in  Europe,  including  Great  Britain. 

There  are,  however,  countries  possessing  coal  reser- 
ves of  such  immensity  as  to  place  their  exhaustion- 
even  their  economic  limitation  of  production — beyond 
imagination.  Such  countries  are,  in  order  of  import- 
ance, the  United  States,  Canada  and  China.  In  the 
case  of  the  United  States,  that  country's  vast  coal  re- 
serves are  conveniently  placed,  occurring  in  areas  long 
settled  and  opened  up  to  modern  transportation,  pos- 
sessing favorable  climatic  conditions,  and  possessed  of 
such  excellences  of  quality  and  physical  accessibility 
as  to  have  no  known  compeers. 

Canadian  coal  reserves  occur  largely  in  areas  as  yet 
unsettled,  unopened  to  transportation,  and  possessing 
in  large  part  drawbacks  in  quality  and  physical  ac- 
cessibility. Nevertheless,  next  to  the  United  States, 
Canadian  deposits  are  the  most  potentially  valuable  in 
the  world. 

The  deposits  of  China  are  very  large,  but  they  occur 
in  districts  as  yet  remote  from  transportation  high- 
ways, and  in  a  country  not  as  yet  enamoured  of  west- 
ern industrialism,  and  we  believe,  fortunately  not  so. 

To  Avhat  conclusions  do  these  considerations  lead'/ 
Do  they  not  indicate  that  their  real  serious  effect  upon 
world  conditions  will  arise,  not  from  any  actual  phy- 
sical shortage  of  fuel,  but  from  political  tendencies 
which  will  see  the  gradual  rise  to  power  of  those  na- 
tions that  can  mine  coal  in  largest  quantity  at  the 
cheapest  cost,  and  the  gradual  decline  of  those  coun- 
tries where  coal  costs  are  destined  to  become  so  pro- 
hibitive as  to  favor  the  importation  of  coal  from  other 
and  more  favored  countries?  This  tendency  will  be 
mitigated,  and  may  even  be  in  large  part  offset,  by  the 
development  of  economies  in  consumption  and  neces- 
sitated invention  in  the  older  countries. 

On  this  side  of  the  Atlantic  it  would  appear  likely 
that  the  industrial  predominance  of  the  United  States 
will  become  still  more  pronounced;  and  that  in  Can- 
ada -we  shall  see  an  annually  accelerating  movement 
to  the  great  western  coalfield,  and  a  readjustment  of 
political  power  within  the  British  Empire  that  will 
make  Canada  more  and  more  an  elder  brother  in  the 
family  of  our  associated  British  peoples. 
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The  su!j;ge8tioii  is  put  forward  that  in  the  great  re- 
serve of  bituminous  coal  in  the  Canadian  West  lie.^ 
the  most  immovable  guarantee  of  Canada's  political 
permanency,  and  future  national  importance,  and  we 
commend  tliis  consideration  to  political  leaders  in 
Canada. 


CANADIAN  ENGINEERING  STANDARDS 
ASSOCIATION. 

This  Association  has  set  out  to  accomplish  a  neces- 
sary duty  in  Canada,  and  one  which  is  of  especial 
interest  to  tlic  iron  and  steel  and  metal  working  in- 
dustries. The  first  standard  specification  issued  by  the 
Association,  as  is  noted  elsewhere  in  this  issue,  deals 
with  steel  railway-bridges,  and  other  specifications  are 
contemplated  for  rails  and  track,  steel,  steel  forgings, 
screw  threads,  machine  parts  and  electrical  fittings. 
In  many  Canadian  plants  and  mines  standardization  is 
not  even  strictly  followed  in  the  operations  of  asso- 
ciated companies,  so  that  the  field  for  improvement  is 
quite  extensive. 

The  co-operation  of  industrial  executives  witli  the 
Association  is  much  to  be  desired,  and,  judging  from 
the  list  of  committee  names  has  already  been  in  large 
part  achieved.  The  names  of  the  officers  and  the 
members  of  the  various  committees  are  in  themselves 
guarantees  of  the  authoritative  character  of  the  spe- 
cifications that  the  Association  is  working  upon. 


DEATH  OF  Mr.  GEORGE  TANGYE. 

With  the  death  of  Mr.  Geoi'ge  Tangye,  at  the  age  of 
85  years,  there  passes  the  last  of  four  notable  brothers, 
famous  sons  of  Joseph  Tangye,  of  Redruth,  Cornwall. 
Mr.  George  Tangye  dies  at  Heathfield  Hall,  Birming- 
ham, formerly  the  home  of  James  Watt,  and  in  days 
gone  by  the  meeting  place  of  Josiah  Wedgewood,  Mat- 
thew Boulton,  Erasmus  Darwin  and  Joseph  Priestley. 

The  grandfather,  in  the  intervals  of  tilling  his  farm, 
obtained  a  situation  as  night-attendant  of  a  mine 
pumping-engine,  and  used  to  say:  "I  drove  the  en- 
gine for  ten  hours,  worked  on  the  farm  seven  hours, 
and  wasted  the  rest."  Despite  his  old-fashioned  ideas 
of  labor,  he  lived  to  be  95  years  of  age.  The  associa- 
tion of  the  name  of  Tangye  with  the  hydraulic  jack, 
by  the  aid  of  which  the  "Great  Eastern"  was  launched, 
and  the  Tangye  steam-pump,  is  too  well  known  to  re- 
quire repetition.  The  achievements  of  the  Victorian 
age,  M'hen  reviewed,  were  at  least  as  remarkable  as 
those  of  the  present  day,  and,  in  very  large  part,  we 
are  but  reaping  the  harvest  of  the  labors  of  men  who 
toiled  hard  and  assiduously,  and  whose  reward  in 
length  of  days  and  the  regard  of  men  seems  to  have 
been  so  commensurate  to  their  efforts  as  to  raise  a 
question  whether,  after  all,  the  tendency  of  our  day 
to  lessen  labor  and  lengthen  ease  is  a  desirable  evo- 
lution. 


LIGHTING  AND  HEATING  CONSIDERATION  IN 
MILL  STRUCTURES. 

.\t  a  rci'ciit  (.'atlicrini,'  of  illuminating  engineers,  it 
was  pointed  out  that  the  modern  style  of  mill  and 
factory  c()iistruction,  which  insists  on  large  window 
areas,  entails  a  permanently  higher  cost  than  archi- 
tecture with  a  smaller  provision  of  window  area.  Apart 
from  the  cctst  of  glass  rephicement  —  which  is  an  im- 
portant consideration  in  steel  and  iron  mills  and  shops 
— a  large  window  area  calls  for  a  higher  initial  expen- 
diture in  construction,  as  the  window  area  is  higher 
in  cost  tlian  ordiniiiy  \v;ili  area,  and  causes  higher 
heating  co.sts  because  of  the  greater  heat  radiation 
outwards  through  the  window  glass.  It  is  contended 
by  electrical  engineer.s — who  are  of  course  interested 
parties  in  such  a  contention — that  artificial  light  is 
cheaper,  all  costs  considered,  than  daylight  admitted 
through  an  excessive  window  area. 

Much,  of  course,  depends  on  the  proportion  of  sun- 
light and  the  temperatures  of  a  given  locality,  but,  in 
Canada,  where  the  auwunt  of  sunlight  is  above  the 
average,  and  where  winter  temperatures  range  quite 
low,  the  possibility  of  overdoing  the  window  idea 
seems  not  unlikely  to  happen.  Of  all  the  costs  of  com- 
fortable human  existence  that  of  artificial  heating 
seems  least  likely  to  cheapen,  and  increased  attention 
is  likely  to  be  paid  in  the  future  to  designing  build- 
ings so  as  to  secure  the  maximum  of  heat  economy. 


OBITUARY. 

Mr.  F.  H.  Whitton,  Hamilton,  Ont. 

Mr.  F.  H.  Whitton,  General  ilanager  of  the  Steel 
Com])any  of  Canada  died  in  hospital  at  Hamilton  on 
October  24tli,  following  an  operation.  He  was  born 
ill  Nortliaiii])tonshire,  England,  and  was  61  years  at 
the  time  of  his  death.  He  was  a  Cambridge  man,  and 
after  leaving  college  came  to  Canada  and  entered  the 
service  of  the  Grand  Trunk  Railway.  Later  he  went 
to  the  United  States,  and  returned  to  Canada  as  man- 
agei-  of  the  Ontario  Tack  Company,  which  position  he 
held  until  1907.  Wlien  the  Steel  Company  of  Can- 
ada was  formed,  Mr.  Whitton  was  appointed  Assis- 
tant G  eiieral  Manager,  and  in  1916  became  General 
IManager. 

As  an  executive  in  the  Canadian  steel  industry.  :Mr. 
Whitton  was  highly  regarded  by  his  associates.  At 
the  1918  Annual  Meeting  of  the  Caijadian  :\Iining 
Institute.  ]\Ir.  Whitton  presented  an  historical  and  sta- 
tistical paper  on  the  steel  and  iron  trades  in  Canada 
that  has  not  been  excelled,  and  the  loss  to  the  indus- 
try by  :\[r.  Whitton 's  death  is  very  great,  for  it  is  ill 
jirovided  with  men  of  Mr.  AYhitton's  wide  and  inte- 
rested knowledge  of  the  peculiar  and  difficult  pro- 
blems that  steel  manufacture  must  overcome  in  Can- 
ada. 

Mr.  Whitton  was  a  Koman  Catholic,  and  is  survived 
by  his  Avife  and  one  son.  Mr.  C-orbett  F.  Whitton.  who 
is  the  Assistant  Secretary  of  the  Steel  Company  of 
Canada. 
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The  Steel  Trade  and  the  Tariff  Enquiry. 

A  REVIEW 

By  the  EDITOR. 


At  the  time  of  writing  the  Cabinet  Committee  ga- 
thering information  on  which  to  base  the  tariff  legis- 
lation that  the  Government  proposes  to  formulate  at 
the  ensuing  session  of  the  Federal  Houses,  has  finish- 
ed its  western  tour  and  is  taking  evidence  in  the  Mari- 
time Provinces.  With  the  taking  of  evidence  in  Mont- 
real and  Toronto  the  enquiry  will  be  completed. 

Up  to  the  sitting  at  Sydney  on  November  6th  the 
statements  made  by  the  representatives  of  steel  and 
iron  companies  in  Winnipeg,  Medicine  Hat  and  Van- 
couver have  stressed  the  desirability  of  maintaining 
not  less  than  the  present  protective  tariff,  and  have 
been  directed  to  confuting  the  arguments  of  the  agri- 
culturists. So  far  as  can  be  gathered,  the  extent  to 
which  protective  tariffs  are  favored  on  iron  and  steel 
products  is  in  inverse  ratio  to  the  percentage  of  agri- 
culturists included  in  the  district  in  Avhich  evidence 
has  been  taken,  and  the  opposition  of  the  farmer  to 
protective  duties  is  mitigated  in  direct  proportion  to 
the  extent  to  which  steel  and  iron  industries  have 
penetrated  into  the  agricultural  districts. 

With  the  possible  exception  of  the  Province  of  Sas- 
katchewan, every  province  of  Canada  now  contains 
established  iron  and  steel  industries.  Sydney,  New 
Glasgow,  Truro  and  Amherst  in  Nova  Scotia;  Monc- 
ton  and  St.  John  in  New  Brunswick;  Quebec,  Three 
Rivers,  Montreal,  Sherbrooke  and  St.  John  in  Quebec ; 
Ottawa,  Kingston,  Hamilton,  Welland,  CollingAvood, 
Port  Arthur  and  a  host  of  other  towns  in  Ontario ; 
Winnipeg,  Calgary  Medicine  Hat,  Edmonton  and  other 
places  in  the  Prairie  Provinces;  Nelson,  Vancouver  and 
Victoria  in  British  Columbia,  are  centres  of  popula- 
tion deriving  livelihood  to  an  ever  increasing  extent 
from  branches  of  the  iron  and  steel  industry,  ranging 
from  the  blast-furnace  to  an  infinite  variety  of  finisli- 
ed  metal  products. 

There  is  not  at  this  time  any  article  made  from  iron, 
or  its  alloys,  whether  it  relates  to  instruments  of  peace 
or  war,  that  cannot  be  made  in  Canada,  and  the  list 
of  articles  that  are  made  in  Canada  are  of  gratifying 
variety  and  of  acknowledged  excellence. 

At  Winnipeg,  the  Massey-Harris  Company  presented 
what  will  probably  be  recognised  as  the  most  impor- 
tant and  most  determining  document  elicited  by  the 
enquiry.  This  statement  dealt  with  three  charges  fre- 
quently made  against  the  Massey-Harris  Company, 
namely,  that  its  products  were  sold  abroad  more 
cheaply  than  at  home,  tliat  the  cost  of  agricultural  im- 
plements in  Canada  is  greater  than  is  warranted  by  the 
amount  of  protection  and  the  freight  differential  when 
compared  with  United  States  prices,  and  tliat  the  re- 
bates given  to  certain  secondary  iron  and  steel  indus- 
tries are  unjustified  bonuses  to  the  implement  man- 
ufacturer. Mr.  Findley,  the  General  Manager  of  the 
Massey-Harris  Company  proved  that  his  company  had 
never  sold  implements  abroad  cheaper  than  at  home. 
He  pointed  out  that  comparisons  made  witli  United 
States  prices  were  not  truthful  comparisons  unless 
they  took  into  account  distances  and  local  retailers" 
prices.  A  comparison  of  wholesale  prices  at  man- 
ufacturing points  was  not  a  correct  comparison.  The 
rebates  provided  by  the  tariff  were  a  part  of  the  tariff 


itself,  and  were  so  arranged  as  to  enable  the  Canadian 
manufacturer  to  be  placed  on  a  competitive  basis  with 
the  United  States  manufacturer  as  the  necessity  arose. 

Probably  the  best  point  made  by  Mr.  Findley— and 
it  is  a  point  tliat  is  quite  unrelated  to  the  complexities^ 
of  the  tariff  schedule  itself — is  that  local  competition 
is  a  much  more  important  factor  in  "establishing  low 
prices  than  the  absence  of  a  customs  duty  on  imports. 
The  opponents  of  import  duties  have  never  established 
— nor  liave  they  attempted  to  establish — that  removal 
of  protection  to  the  Canadian  manufacturer  would  re- 
sult in  lower  retail  prices  to  the  Canadian  consumer. 
This  is,  of  course,  the  implication  in  all  anti-tariff  ar- 
gument, but  its  proof  has  always  been  lacking,  and 
there  is  every  reason  to  believe  that  the  unrestricted 
control  of  the  Canadian  implement  market  which  re- 
moval of  the  protective  tariff  would  give  to  the  United 
States  manufacturer  would  eventually  result  in  much 
higher  prices  for  the  Canadian  farmer,  without  possi- 
bility of  any  redress  or  amelioration. 

At  Winnipeg,  Avhere  tlie  iron  and  steel  industry  has 
now  assumed  an  importance  greater  than  in  any  part 
of  Canada  west  of  Ontario,  including  as  it  does  sheet- 
metal  mills,  rolling  mills,  foundries,  structural  steel 
plants,  and  factories  for  the  manufacture  of  automo- 
biles, farm  tractors  and  implements,  it  was  pointed 
out  that  at  the  time  when  tractors  were  placed  on  the 
free  list  no  less  than  nine  companies  were  in  a  posi- 
tion to  make  tractors  in  the  Dominion,  all  of  which 
firms  have  without  exception  lost  money,  and  have 
either  abandoned  the  tractor  industry,  or  will  do  so 
From  February  1918  to  May  1920,  25,200  tractors  have 
been  imported  into  Canada  duty  free,  representing  a 
value  of  $23,000,000,  and  it  was  estimated  by  the  Al- 
berta Foundry  and  Machine  Co.  that  10,000  tractors, 
all  of  Avhich  would  be  imported,  would  be  sold  in  the 
western  provinces  in  the  coming  year. 

In  Vancouver  it  was  stated  that  the  steel  industry 
required  not  only  tariff  protection,  but  definite  state 
aid,  and  the  Commission  was  informed  of  the  general 
desire  tliat  prevails  in  British  Columbia  for  a  blast- 
furnace plant  that  will  permit  the  manufacture  of  pig- 
iron,  from  British  Columbia  iron-ores  and  coal,  and  the 
subsequent  manufacture  of  steel  in  the  Province.  The 
policy  of  previous  governments  in  giving  financial 
aid  to  the  steel  industry  in  the  East  was  reviewed,  and 
British  Columbia's  request  for  similar  consideration 
was  preferred. 

Mr.  Nieol  Thompson  stated  that  there  were  200  me- 
tal-working companies  iii  the  Province,  in  addition  to 
the  steel  shipbuilding  plants  on  the  Coast,  all  of  which 
would  greatly  benefit  by  the  establishment  of  a  local 
source  of  steel  and  iron  supplJ^ 

At  Nelson,  Mr.  W.  M.  Cunliffe,  of  the  Nelson  Iron 
Works,  made  a  statement  showing  the  necessity  for 
protection  of  local  foundries  against  those  at  Spokane 

At  Port  Arthiir,  the  chief  argument  for  protection 
was  the  idle  steel  plant,  and  the  desirability  of  state 
aid  to  re-establish  the  iron-ore  mining  industry  in  the 
Port  Arthur  section  was  set  forth  in  a  memorandum 
presented  by  Mr.  J.  J.  O'Connor. 

At -Sydney,  Nova  Scotia,  the  evidence  given  illus- 
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tratecl  the  inescapable  union  of  the  tariff  question  as 
it  relates  to  the  coal  and  steel  industries. 

Colonel  Thomas  Cantley  asked  for  a  higher  specific 
duty  on  coal,  pointing  out  that  the  duty  on  coal  which 
represented  from  20  to  25  per  cent  of  its  cost  at  United 
States  mines  before  the  war  now  represents  less  than 
one-third  of  the  pre-war  rate,  and  is  entirely  inade- 
quate and  inoperative  as  a  protective  tariff.  He  be- 
lieved that  a  specific  duty  of  one  dollar  per  ton  on 
imported  coal  would  in  ten  years  result  m  Canada 
becoming  independent  in  coal  supply,  and  would 
enormously  increase  the  wealth  of  the  Dominion. 

The  handicaps  of  the  Nova  Scotia  iron  and  steel  pro- 
ducer were  detailed  by  Colonel  Cantley,  a  digest  of 
whose  statement  is  elsewhere  included  in  this  issue. 
The  difficult  position  of  the  basic  producer  of  iron  and 
steel  in  the  Maritime  Provinces  in  relation  to  the  Que- 
bec and  Ontario  market  was  emphasised,  and  the  total 
abolition  of  the  free  list  in  steel  items  and  a  large 
increase  in  the  coal  duty  was  urged. 

The  time  at  the  disposal  of  the  Cabinet  Committee 
is  now  so  short,  that  it  is  hardly  to  be  expected  the 
length  of  the  hearings  will  be  commensurate  to  the 
relative  importance  of  the  steel  and  iron  industries,  or 
their  great  variety,  in  Quebec  and  Ontario.  The  re- 
presentations of  the  several  companies  will  doubtless 
be  almost  entirely  in  written  form,  and  some  definite 
assistance  will  in  all  probability  be  given  to  the  in- 
dustry by  labor  representatives,  more  particularly  as 
the  shadow  of  unemployment  is  now  darkening,  and 
the  victory  of  high  tariff  interests  in  the  recent  United 
States  elections  has  to  be  reckoned  with. 

Two  things  will  probably  be  prominently  before  the 
Cabinet  Commission  when  it  has  completed  its  enquiry, 
so  far  as  the  steel  and  iron  trades  are  concerned, 
namely,  the  languishing  and  unprogressive  character 
of  the  basic  part  of  the  industry,  to  wit,  in  production 
of  raw  materials  and  in  capacity  for  production  of 
pig-iron  and  steel  refining;  and  the  tremendous  ex- 
tension in  Canada  of  those  branches  of  the  steel,  non 
and  metal-working  industries  that  rely  on  the  United 
States  for  their  primary  products.  In  other  words, 
manufacture  and  fabrication  totally  overshadows  home 
prodnctinn  From  the  radical  elements  of  Canadian 
soil,  and  this  fact  is  likely  to  prove  the  main  preoccu- 
pation of  the  Cabinet  when  it  tries  to  reconcile  the 
conflicting  elements  without  damaging  the  general 
prosperity  of  the  coal  and  iron  trades  and  their  deri- 
vatives in  Canada. 

The  inverted  nature  of  our  industrial  pyramid  in 
Canada  is  disclosed  by  the  fact  that  in  1919  the  total 
value  of  mineral  products  produced  from  the  soil  of 
the  Dominion  was  173  million  dollars.  The  value  of 
coal,  petroleum  and  iron  and  steel  imported  into  Can- 
ada in  1919  totalled  273  million  dollars.  On  mineral 
production  alone,  therefore,  not  counting  other  thines, 
our  international  account  must  be  posted  with  100 
million  dollars  on  the  debit  side  of  the  ledger. 

This  may  even  be  a  necessary  condition,  a  postulate 
that  wouM  allow  scope  for  interminable  araniment.  but 
it  cannot  be  argued  that  it  is  a  good  condition,  for 
Canada. 

A  dispassionate  review  of  the  economic  development 
of  Canada,  written  before  the  war  by  Prof.  0.  D.  Skel- 
ton  of  Queen's  University,  concluded  with  the  state- 
ment that  Canada  would  probably  always  require  some 
protection  for  its  industries  through  import  tariffs  so 
long  as  that  policy  was  maintained  in  the  United 
States  "from  whence  it  came."   Those  who  can  discern 


any  tendency  to  lowering  of  tariffs  in  the  United 
States,  or  see  any  lessening  of  the  competitive  power 
of  that  country,  can  be  but  slightly  acquainted  with 
the  extent  of  the  power,  industrial,  financial  and  nu- 
merical that  resides  to  the  south,  or  with  the  slight 
extent  to  which  this  power  has  yet  been  exerted  out- 
side its  national  boundaries. 


GREY  AND  MALLEABLE  CAST  IRON. 
British  Research  Association  Formed. 

A  meeting  Avas  lield  in  Birmingham  (.England)  on 
the  30th  September  last  in  connection  with  the  pro- 
posal to  form  a  British  Research  Association  for  the 
Grey  and  Malleable  Cast  Iron  Industries.    The  Lord 
Mayor  of  Birmingham   (Alderman  W.  A.  Cadbury) 
welcomed  the  representatives  of  the  industries  con- 
cerned, who  had  gathered  from  various  parts  of  Great 
Britain,  and  on  the  conclusion  of  the  Lord  Mayor's 
speech  the  chair  was  taken  by  Mr.  M.  Riddell,  presi- 
dent of  the  Institution  of  British  Foundrymen.  Sir 
Frank  Heath,  K.C.B.,  of  the  Government  Department 
for  Scientific  and  Industrial  Research  gave  an  address 
ill  which  he  outlined  the  terras  upon  which  the  Go- 
vernment would  assist  the  scheme.    The  main  features 
of  the  plan  are  tliat  firms  in  the  industry  who  join  the 
Association  should  each  guarantee  a  minimum  annual 
subscription  for  a  period  of  five  years:  then,  with  a 
definite    minimum  income  guaranteed,    the  Govern- 
ment Avould  assist  the  Association    with  grants  of 
money  to  the  extent  of  pound  for  pound,  but  at  the 
end  of  the  five  year  period  would  gradually  dimini.sh 
their  contribution  as  the  scheme  became  self  support- 
ing.   The  Government    would  require  certain  condi- 
tions to  be  fulfilled,  and  urged,  without  making  it  an 
absolute  condition,  that  Labor  should  be  represented 
on  the  Council  of  the  Association.   Sir  Frank  described 
each  firm's  subscription  to  the  scheme  as  an  insurance 
premium  against  the  evil  effects  of  ignorance. 

Dr.  Leslie  Aitchison  (Birmingham)  moved,  and  Mr. 
F.  J.  Cook  (Birmingham)  seconded  a  resoliition  to  the 
effect  "That  a  Research  Association  for  Grey  and  Mal- 
leable Cast  Iron  be  formed."  Mr.  W.  R.  Barclay 
(Birmingham)  and  Mr.  B.  Collitt  (Lincoln)  spoke  iu 
support  of  the  resolution,  which  was  passed  nem.  con. 
A  vote  of  thanks  to  Sir  Frank  Heath  for  his  address 
was  passed  with  applause,  and  a  Provisional  Council 
was  elected  to  proceed  with  the  formation  of  the  As- 
sociation. 


DEATH  OF  A  LEADER  IN  BRITISH  STEEL 
CIRCLES 

The  death  is  announced  of  Mr.  Henry  Steel,  Chair- 
man of  the  United  Steel  Companies,  Limited.  This 
great  overseas  steel  combination,  with  an  aggregate 
capital  of  £9,000,000,  includes  the  Frodingliam  Iron  & 
Steel  Co.,  the  Workington  Iron  &  Steel  Co.,  the  Rother- 
vale  Collieries,  the  Appleby  Iron  Co.,  Daniel  Doncaster 
&  Sons,  Ltd.,  the  Martiuo  Steel  &  Metal  Co.,  and  an 
interest  in  the  stamping  work  of  Thos.  Smith  &  Co., 
this  list  of  companies  being  added  to  an  existing  amal- 
gamation of  Steel,  Peach  &  Tozer  and  Samuel  Fox  & 
Co..  of  Stoeksbridge  formed  in  1916. 

Mr.  Steel  was  an  outstanding  figure  in  British  steel 
circles,  and  his  death  is  attributed  to  overwork.  He  had 
Canadian  connections,  being  a  member  of  the  London 
Advisorv'Board  of  the  Dominion  Steel  Corporation,  and 
visited  Canada,  with  other  British  steel-masters,  during 
the  Summer. 
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Winnipeg  Meeting  of  the  Canadian  Institute 
of  Mining  and  Metallurgy 

25th.  to  28th.  October  1920 


Although  the  proceedings  of  the  Winnipeg  Meeting 
of  the  Canadian  Institute  of  Mining  and  Metallurgy 
were  largely  taken  up  Avith  papers  and  discussions 
upon  the  precious  metal  deposits  of  Northern  Mani- 
toba and  the  utilisation  of  western  coal,  iniieli  ol:  the 
interest  of  the  gathering  turned  upon  the  visit  of  ins- 
pection made  by  the  attendants  at  the  meeting  to  the 
two  thriving  metallurgical  plants  at  Selkirk,  namel.y, 
the  mills  of  the  Manitoba  Bridge  &  Iron  Co.,  and  the 
plant  of  the  Manitoba  Steel  Foundries. 

To  most  of  those  in  attendance  at  tlie  meeting,  the 
most  significant  feature  of  this  western  metallurgical 
development  was  the  manner  in  which  the  fuel  pro- 
blem was  being  solved,  in  one  instance  by  the  use  of 
powdered  western  coal,  and  in  another  instance  by 
use  of  the  electric  furnace. 

Mr.  H.  A.  Maekay,  the  Chief  Engineer  of  the  Mani- 
toba Bridge  &  Iron  Co.,  read  a  paper  before  the  In- 
stitute describing  the  various  steps  by  which  the  use 
of  western  coal,  in  powdered  form,  had  been  perfected 
and  applied  with  most  gratifying  results  to  the  re- 
heating furnace,  and  to  an  open-hearth  furnace.  The 
reading  of  Mr.  Mackay's  pa]>er  proved  to  be  one  of 
those  rare  occasions  Avhich  occur  at  technical  meet- 
ings when  it  falls  to  the  lot  of  one  who  has  played  a 
leading  part  in  the  development  of  a  new  utilization 
of  raw  material  to  explain  the  process  from  the  be- 
ginning to  a  successful  consummation.  Deposits  of 
raw  material  are  never  valuable  until  processes  for 
their  profitable  use  are  evolved,  and  the  achievemenr 
of  the  Manitoba  Bridge  &  Iron  Company's  officials  in 
proving  that  western  coal  is  adapted  to  metallurgical 
uses  places  a  new  value  on  the  western  coalfield. 

The  initial  and  most  difficult  problem  to  be  over- 
come in  the  use  of  western  coal  in  powdered  form  artJ- 
ses  from  the  low  ash  fusibility  of  many  of  these  coals, 
which  raises  special  difficulties  where,  as  in  the  case 
of  the  open-hearth  furnace,  it  is  necessary  to  pass  the 
products  of  combustion  through  narrow  flues  and 
checkers.  The  difficulty  is  not  so  pronounced  in  con- 
nection with  the  re-heating  furnace.  A  feature  hi  favor 
of  western  coals  is  the  practical  absence  of  sidphur 
content. 

The  distinctive  feature  of  the  pulverising  plant  ar 
Selkirk  is  the  long  rotary  dryer,  the  unusual  length  of 
Avhich  was  explained  by  Mr.  Mackay  as  due  to  the 
fact  that  part  was  in  stock,  but  to  this  length  is  attri- 
buted much  of  the  success  of  the  installation.  It  has 
been  found  possible  to  dry  and  successfully  pulverise 
coal  that  was  saturated  with  moisture,  in  addition  to 
its  natural  moisture  content. 

In  the  discussion  which  followed'  the  reading  of  Mr. 
Mackay's  paper,  Mr.  M.  A.  Daley,  Fuel  Supervisor  of 
the  Northern  Pacific  Railway,  said  that  the  difficul- 
ties connected  with  the  use  of  poAvdered  coal,  con- 
taining a  high  ash  content  of  low  fusibility,  had  been 
successfully  overcome  in  a  Mihvaukee  plant  by  the 
interposition  of  water-cooled  tubes  in  the  path  of  heated 
gases  thereby  causing  the  deposition  of  the  suspended 
ash.  Previously  to  this  innovation,  much  trouble  had 
been  experienced  Avith  the  deposition  of  honeycombs 
of  ash,  and  a  tendency  to  vitrification  of  the  depo- 
sited ash,  blocking  up  the  exit  flues. 


The  Selkirk  Plant,  Manitoba  Bridge  &  Iron  Co. 

This  plant,  Avliieh  Avas  visited  by  the  Institute  mem- 
bers in  the  afternoon  of  October  28th,  consists  of  well- 
constructed  brick  buildings,  on  a  site  permitting  of 
much  future  extension.  The  capital  investment  re- 
presented in  the  plant  and  buildings  is  about  one  mil- 
lion dollars.  Some  three  to  four  hundred  Avorkmen  are 
employed. 

The  Rolling  Mills  include  heating  furnaces,  rolling, 
cogging  and  strip  and  bar  mills.  Scrap  iron,  locally 
gathered,  is  used,  and  large  quantities  Avere  seen  in 
stock  in  the  yard.  There  is  apparently  a  large  Avast- 
age  of  iron  and  steel  parts  in  the  West. 

The  open-hearth  plant  is  equipped  Avith  a  fifteen- 
ton  McLain-Carter  furnace,  and,  as  stated,  has  been 
successfully  operated  by  poAvdered  coal,  but  at  the 
time  of  the  visit  of  the  Institute,  Avas  under  repairs. 
The  coal  is  poAvdered  to  100-mesh.  The  capacity  of  the 
open-hearth  plant  is  from  60  to  90  tons  of  steel  ingots 
daily,  and  the  demand  locally  is  anticipated  to  take 
this  quantity  easily.  There  is  a  shortage  of  reinforcing 
steel  and  steel  bars  in  the  West. 

Up  to  the  time  Avhen  Avestern  coal  was  substituted  in 
the  Rolling  Mills,  Avhich  Avas  early  in  1920,  some  15,000 
tons  of  United  States  coal  had  been  imported  an- 
nually. The  use -of  poAvdered  coal  uoav  enables  the 
Canadian  product  to  be  used  exclusively.  Mr.  Deacon, 
the  President,  stated  that  only  tAvo  coals  in  the  West 
had  been  found  entirely  suitable.  The  coal  in  use 
comes  from  Saunder's  Creek,  Alberta. 

Manitoba  Steel  Foundries. 

This  Company  operates  a  steel  foundry,  the  melt 
being  made  by  tAvo  Snyder  electric  furnaces,  operated 
by  current  supplied  by  the  Winnipeg  Electric  Railway 
Co.,  from  the  Lac  du  Bonnet  power-site.  The  Com- 
pany has  its  OAA^n  independent  motor-generator  set  for 
supplying  the  furnace  current,  thus  aA'oiding  any 
surge  on  the  poAver  company's  system. 

Western  Iron  Ore  Sources. 

A  carefully  compiled  and  tlioughtfui  paper  was  read 
by  Captain  H.  E.  Knobel  of  Port  Arthur  on  "The  Use 
of  Ontario  Ores  for  Canadian  Furnaces"'.  The  text 
of  this  paper  (by  permission  of  the  Institute)  is  given 
in  this  issue. 

In  the  discussion  upon  the  paper.  Dr.  Allan  of  the 
University  of  Alberta  referred  to  the  apparent  ab- 
sence of  any  important  or  commercially  utilisable  sup- 
plies of  iron  ore  in  the  great  central  plain,  but  men- 
tioned a  deposit  of  magnetite  Avith  high  titanium  con- 
tent in  the  CroAv's  Ne.st  Pass  district,  and  the  likeli- 
hood of  iron-ore  deposits  in  the  Mackenzie  River 
Basin.  NeAvly  observed  deposits  of  hematite  and  limo- 
nite  Avas  also  reported  from  the  Peace  River  country. 

Mr.  F.  W.  Gray,  said  that  Captain  Knobel  Avas  to  be 
thanked  for  his  fair  and  lucid  statement  of  the  iron- 
are  possibilities  of  the  Port  Arthur  district,  but  be- 
lieved the  real  problem  Avas  not  one  of  the  availabilitv 
of  suitable  ore,  but  rather  of  fuel  costs. 

Speaking  as  Secretary  of  the  Iron  &  Steel  Section 
of  the  Institute,  Mr.  Gray  said  this  had  not  been  active, 
and  suggested  that  possibly  the  policy  of  sectionaliz- 
ing-  the  activities  of  the  Institute  Avas  mistakenly  con- 
ceived at  this  stage  of  national  growth.    He  thought 
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that  the  best  way  for  any  particular  technical  interest 
to  make  itself  felt  was  to  contribute  to  the  Institute's 
papers  and  discussions.  The  Institute  had  a  wide  field 
to  cover,  and  its  activities  were  sufficiently  section- 
alized  by  geographical  exigencies  to  make  it  doubtful 
whether  further  dissection  of  its  activities  were  desir- 
able. The  suggestion  to  form  a  coal-mining  section  of 
the  Institute  had  not  been  pressed  by  those  who  had 
first  proposed  it,  largely  because  when  the  proposal 
was  analyzed  in  an  attempt  to  put  it  into  practice  it 
had  been  realized  tliat  it  would  tend  to  division. 
Alloy  Steels. 

Mr.  F.  A.  Fahrenwald  was  listed  to  speak  on  "Non- 
Corrosive  Steels"  with  particular  reference  to  re- 
seaches  into  a  possible  non-corrosive  metal  for  gun- 
barrels.  Mr.  Fahremvald  changed  his  subject,  stating 
that  his  prepared  paper  would  be  presented  through 
the  Bulletin,  and  gave  an  illuminating  talk  on  the  gen- 
eral question  of  alloy  steels.  He  showed  a  table  of 
elements  arranged  in  groups,  'and  explained  their  fam- 
ily inter-relationships,  which  guide  the  metallurgist  in 
his  search  for  alloys  designed  to  fit  special  purposes. 

In  ^connection  with  the  corrosion  of  gun-barrels,  this 
had  been  discovered  to  be  occasioned  by  the  alkaline 
residue  of  the  primers  used  in  detonation.  Certain 
alloys  were  found  to  give  resistance  to  corrosion,  but 
also  possessed  undesirable  physical  qualities.  After 
exhaustive  experiments,  iron-nickel  and  iron-chromium 
alloys  were  proved  to  give  the  best  coTnbination. 

The  speaker  referred  to  an  alloy  which  he  had  per- 
fected for  use  in  automobile  pistons.  The  co-efficient 
of  expansion  differed  from  that  of  the  cylinder  case  in 
such  a  manner  that  clearances  betAveen  the  piston  and 
the  cylinder  could  be  reduced  to  a  minimum,  with  the 
assurance  that  when  the  metals  were  heated  the  piston 
would  not  bind. 

Alloys  for  resistance  to  high  temperatures  were  also 
discussed,  in  particular  the  iron-chromium  combination 
is  being  developed  to  fill  a  demand  for  moving  parts 
required  to  operate  under  high  temperatures  and  pos- 
sess high  physical  strength.  Such  a  metal  would  solve 
some  of  the  problems  met  with  in  the  utilisation  of  oil- 
shales.  Aluminum,  magnesium,  cobalt  and  titanium 
were  also  mentioned  as  alloy  metals.  Titanium  alloys 
were  assuming  considerable  importance,  and  in  this 


connection  the  mention  of  a  titanium  iron  in  the  Crow's 
Nest  District  by  Dr.  Allan  was  interesting.  Chromium, 
said  Mr.  Fahrenwald,  w^as  becoming  a  "king-pin  " 
among  alloy  metals. 

In  answer  to  a  question,  the  speaker  said  that  cobalt 
could  be  sold  for  alloy  purposes  in  larger  quantities  if 
produced  at  a  lower  cost.  It  was  a  desirable  alloy  for 
many  purposes,  but  its  cost  was  liigh. 

Mr.  Fahrenwald  commented  the  provinces  of  Alberta 
and  Saskatchewan  in  having  scientific  men  so  well 
represented  in  public  affairs,  and  said  that  in  new  di.s- 
tricts  today  the  true  pioneer  was  the  scientist,  and  the 
greatest  progress  would  be  realized  where  this  fact  was 
recognised. 

Of  interest  to  the  steel  industry  is  the  recent  dis- 
covery of  nickel  in  Northern  Manitoba,  a.ssociated  with 
norite  of  Sudbury  type.  Molybdenum  and  cobalt  are 
also  reported  from  the  same  district. 

Cotisidering  that  Winnipeg  has  not  hitherto  been 
bjoked  upon  as  a  centre  of  metallurgical  interest  in 
Canada,  the  amount  of  interest  taken  in  the  iron  and 
steel  industry,  and  the  very  important  progress  made 
there  is  encouraging  and  the  intimate  connection  be- 
tween mining  and  metallurgy  is  well  illustrated  by  the 
great  interest  taken  by  the  coal-mining  members  of 
the  Institute  in  the  Selkirk  iron  and  steel  plants. 

About  one  hundred  persons  attended  the  meetings, 
which  occupied  three  days  ending  the  28th  October. 


Freyn,  Hrassert  &  Com])any,  Chicago,  have  been 
retained  as  Engineers  by  the  Algoma  Steel  Corpor- 
ation, Ltd.,  Sault  Ste.  Marie,  Ontario,  Canada  for  the 
rebuilding  of  their  No.  3  Blast  Furnace. 

No.  4  Furnace  of  this  Company  was  recently  entire- 
ly rebuilt  by  the  same  engineers,  the  furnace  lines  be- 
ing considerably  changed  from  the  original  installa- 
tion; new  hearth  and  bosh  installed;  the  furnace 
lieight  being  increased  by  the  addition  of  new  dome 
top  to  existing  shell,  also  inclusive  of  gas  seal,  receiv- 
ing hopper  and  throat ;  new  offtakes  and  downcomer 
being  provided  ;  skip  incline  being  straightened,  raised 
and  lengthened,  and  new  coke  bin  being  provided. 
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Group  of  Attendants  at  the  Meeting,  Fort  Garry  Hotel. 
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Iron  Ores  of  Commerce  with  Special  Reference  to 

Canadian  Deposits 

By  SAMUEL  GROVES,  Ottawa. 

(Continued  from  Page  270,  October  issue) 

MAGNETITE.  grade  rising,"  not  a  ton  of  ore  has  been  shipped  since 

that  date. 

Canadian  Deposits  (continued).  These  negative  results  have  dissipated  the  nebulous 

South  Eastern  Ontario.  dream  of  having  found  in  southeastern  Ontario,  a 

source  of  magnetite  from  vs^hich  to  build  up  a  modern 

In  southeastern  Ontario,  quite  a  number  of  magnet-  Sheffield  in  Canada, 

ite  deposits  have  been  unearthed  and  developed  in  the  At  the  present  time  all  the  magnetite  ore  mines  in 

counties  of  Haliburton,  Peterborough,  Hastings,  Ren-  southern  Ontario  are  shut  down;  and  viewing  the 

frew,  Frontenac,  Lanark,  and  Leeds.    But  none  of  the  problem   from   an    economic    standpoint,  farsighted 

ore-bodies  are  of  large  extent;  and  up  to  date,  the  operators  are  convinced  that  the  only  solution  for  the 

combined  production  has  been  some  725,000  tons.  The  future  is  co-operation.   It  is  certain  that  no  individual 

ores  vary  in  character  from  "lean  magnetite  gneiss  has  sufficient,  ore  of  commercial  grade  to  keep  a 

with  bands  and  ribs   of   magnetite,   to    deposits   of  nioderrt   smelting    plant    going    continuously,  and 

nearly  pure  magnetite."    The  iron  content  averages  economically.     The  estimated  tonnage  of  the  com- 

from  50  to  55%  ;  but  cobbing  Avas  necessary  before  bined  magnetite  mines  in  this  region  does  not  exceed 

the  ore  could  be  used  in  the  blast  furnace.    In  1906,  a  few  million  tons, 

one  of  the  ore-bodies  in  Peterborough  county  was  Quebec. 

lauded  in  the  technical  press  as  "one  of  the  richest  Continuing  eastward,  we  cross  the  Ottawa  river 

deposits  of  magnetite  in  existence :  estimated  at  the  ^j^^.^  ^j^g  province  of  Quebec,  and  again  find  magnetite 

very  least  at  4,000,000  tons" ;  and  was  declared  to  be  deposits  of  importance  :  some  of  which  have  been  known 

superior  to  the  Dannemora  magnetite,  which  has  been  ^^^^^^  iq^q     T^^^^  ^^^-^^gg .  ^^^^^  ^j^^  Forsvth,  is  located 

the  source  of  the  Sheffield  cutlery  industry.    These  ^bout  6  miles  north  of  OttaAva  city,  in  the  Hull  range 

fulsome  claims  were  based  on  a  private  report. by  the  ^-^^  Laurentian  mountains;    and   the    other  the 

Provincial  Geologist.  {')     In  this  report,  magnetite  Bristol,  situated  some  4.8  miles  north  of  Chats  Falls, 

ore  gathered  on  the  surface,  and  magnetically  separ-  j^^^^  ^^^^  developed  commercially:  the  former  since 

ated  and  concentrated,  Avas  said  to  contain :—  ^854,  and  the  latter  since  1872.   In  1880,  after  several 

Per  cent.  years  of  smelting  in  a  blast   furnace   at  Ironsides, 

Metallic  iron                                         71.01  nearby,  the  entire  Hull  range  group  of  mines :  For- 

Sulphur                                                    0.11  syth,  BaldAvin,  and  LaAAdess,  Avere  shut  doAvn;  and 

Phosphorus.                                            0.016  fourteen  years  later  (1894)  the  Bristol  mine  ceased 

This  analysis  of  a  single,  hand-picked,  surface  operations  also  —  due  largely,  to  obsolete  working 
specimen,  was  doubtless  correct ;  but,  as  a  criterion  conditions.  All  the  available  evidence  goes  to  show 
for  determining  the  economic  value  of  the  general  that  these  OttaAva  Valley  magnetites  are  fairly  high- 
ore-body,  Avas  not  in  accordance  AAdth  the  Baconion  grade,  and  in  commercial  quantity ;  and,  if  -  econo- 
method  of  induction;  Avith  the  inevitable  result  that,  mically  concentrated  and  electrically  smelted,  are 
subsequent  development  of  this  property  has  not  sub-  sufficient  to  supply  the  common  needs  of  the  iron 
stantiated  the  Avonderful  claims  made.  Actual  mining  trade  in  the  vicinage  of  the  Capital  of  the  Dominion 
showed  that  the  ore  Avas  very  irregular  in  character;  for  many  years  to  come. 

while  the  folloAving  analysis  of  the  crude  'ore  de-  Small  deposits  of  titaniferous  magnetites  have  been 

monstrated  that  it  Avas  far  from  possessing  the  qua-  reported  as  existing  in  Beauce,  Saguenai,  St.  Maurice, 

lities  of  the  celebrated  SAvedish- Dannemora  magnetite:  and  Terrebonne  counties  in  the  south  of  the  Province^ 

Iron                                                 51.20  bordering  on  St.  LaAA^renee ;  and  some  of  these  finds  in 

Silica                                             12.10  the  Lake  St.  John  district  have  an  iron  content  of 

Sulphur  :  .   ..                     0.34  over  50%,  but  are  impregnated  Avith  10  to  15%  of 

Phosphorus                   .                     0.032  titanium:  an  impurity  that  Avould  have  rendered  such 

Lime  -   4.87  ores  —  a  few  years  ago  —  practically  useless  for  iron- 
Magnesia    3.93  making  purposes.  Since  1906,  hoAvever,,  the  electro- 
Titanium                                          0.10  thermic  process  of  smelting  has  made  it  possible  to 

A  magnetometric  survey  (-),  roughly  estimated  a  utilize,  economically,  even  these  inferior  ores.  And 
probable  area  of  4300  square  feet  in  AAdiich  ore  was  since  it  is  estimated  that  in  the  St.  John  mine,  alone 
likely  to  occur;  but  the  proviso  Avas  made,  that  "a  there  are  some  5,000,000  torts  of  titaniferous  magnet- 
large  percentage  of  this  area  is  undoubtedly  occupied  ites  available,  it  is  possible  that  Avithin  a  verA^  fcAv 
by  barren  rock".  Upon  resuming  mining  operations  years,  necessity  may  lead  to  profitable  mining  thereof, 
in  1911,  some  126  tons  of  ore  Avas  shipped  to  the  Port  Northern  Quebec. 
Colborne  blast  furnace;  28  tons  in  1912;  and  5.592  Perhaps  the  most  interesting  outlook  is  in  the  far 
tons  in  1913;  but  although  the  Provincial  inspector  north  of  the  Province,  south  of  Ungava  bay  Ever 
reported  on  a  visit  to  the  mine  in  1913,  that  the  ore-  since  Dr.  A.  P.  Loav,  in  1895,  made  a  geological  survey 
body  appeared  "to  be  Avidening  ju  depth,  and  the  of  the  Cambrian  area  in  northern  Quebec,  and  pub- 
— — —  ,  ^  ^.  ■  \is\\Qd  the -results  in  an  official  document 'containing 
in  B.  F.  Haanel  and  E.  Lmdeman,  1911.  startling  revelations  of  iron  ore  resources,  as  great 
(-)  January  6,  1906.                                    .  if  not  greater,  than  those  discovered  in  1845^  in  the 
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Lake  Superior  region  of  the  United  States  —  the  ex- 
ploitation of  Avhich  has  placed  that  country  in  the 
fore-front  of  industrial  nations  —  the  imagination  of 
enterprising-  Canadian  prospectors  has  been  fii-cd  witli 
visions  of  financial  glory,  as  vivid  as  Raleigh,  Drake, 
and  the  old  buccaneers  had  of  the  prospects  of  the 
Spanish  Main.  That  their  anticipations  are  within 
the  range  of  possibility,  the  following  brief  account 
will  show. 

Dr.  Low's  survey  cross-cut  the  iron-bearing  region 
of  northern  Quebec,  in  two  places,  situated  at  least 
125  miles  apart.  Descending  the  Koksoak  river, 
which  discharges  into  Ungava  bay,  he  perceived  an 
almost  continuous  exposure  of  iron  ore  for  9  miles, 
along  this  river:  which  is  situated  near  the  northern 
boundary  of  the  so-called  "iron  district."  Then,  re- 
turning to  Ungava  bay,  he  travelled  by  steamer  up  to 
and  through  the  Straits,  down  the  Atlantic  coast,  en- 
tering the  iron-bearing  region  again,  by  way  of  the 
Hamilton  river:  cutting  into  the  southern  boundary 
of  the  iron  district,  where  he  observed,  and  in  his 
report  mentions,  iron  ore  outcrops  Avhich  evidenced 
inexliaustible  quantities. 
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Influenced  by  the  pioneer  work  and  attractive 
geological  story  of  Dr.  Low,  a  syndicate  of  interested 
prospc'Ctors  decided  to  get  confirmatory  technical  . 
data  on  the  alleged  iron  oi-e  dejjosits  of  magnitude,  and 
information  regarding  tlie  physical  configuration  of 
the  Quebec  northland  ;  and,  at  the  same  time,  to 
study,  on  the  spot,  as  to  whether  conditions  were 
favourable  to  the  economic  development  and  com- 
mercial marketing  of  the  iron  ore.  They,  therefore, 
engaged  an  expert  mining  engineer,  having  thorough 
technical  training  and  wide  practical  experience,  to 
make  an  exhaustive  study  and  investigation.  He  com- 
menced his  explorations  in  1912 :  starting  from  Sud- 
bury in  northern  Ontario,  from  whence  he  walked 
clear  through  to  Labrador  —  foUowing  the  Cambrian 
formation.  This  exploit  took  five  years  to  accom- 
plish. 

In  1917,  however,  inferring  from  the  fact  that  for 
some  420  miles  along  the  north  shore  of  the  St.  Law- 
rence —  beginning  about  240  miles  from  the  Atlantic 
ocean,  and  practically  terminating  155  miles  east  of 
Quebec  city  —  there  abound  rich  d  posits  of  magnetic 
iron  sand,   concentrated  chiefly  at  the  deltas  of  the 


IRON   AND   STEEL   OF  CANADA 


Showing  location  of  allocated  iron  ore  deposit  in  Northern  Quebec  between  latitudes 
deg..  and  longitudes  67-69  deg.,  south  of  Ungava  Bay,  in  the 
vicinity  of  Grand  Falls,  Hamilton  River 


54-58 


November,  1920. 


IRON   AND    STEEL    OF  CANADA 


297 


various  tributary  rivers,  and  that  these  ferruginous 
shore  deposits  must  have  had  their  origin  in  the 
erosion  of  extensive  iron  ore  beds  in  northern  Quebec, 
it  was  decided  to  explore  from  the  St.  Lawrence, 
northwards,  following  the  course  of  the  rivers.  Ac- 
cordingly, in  March  1917,  the  engineer,  starting  from 
the  St.  LaAvrenee,  at  Seven  Islands,  wended  his  way 
by  trail  and  portage  along  the  J\Ioisie  river  and  the 
water  courses  nortliAvard,  up  through  15  miles  of 
hilly  country  in  which  the  waters  have  cut  deeply  into 
the  granite,  forming  banks  300  to  400  feet  above  the 
river  bed.  But  after  travelling  some  80  miles,  these 
narrow  defiles  open  out  into  wide  valleys,  in  which 
progress  is  easier,  to  the  height-of-land,  up  to  which 
a  4-lOth  grade  railway  is  feasible.  At  the  end  of 
about  220  miles  travel  the  southern  extremity  of  the 
Cambrian  belt  of  iron  ore  is  reached:  in  the  vicinity 
of  Ashuanipi  lake,  where  the  iron  ridges,  running 
north  to  south,  cover  a  width  of  25  miles,  approxi- 
mately. 


means  of  electric  energy ;  for  the  immense  ore  fields 
are  within  economic  working  distance  of  the  cele- 
brated Grand  Falls  and  rapids  of  the  Hamilton  river. 

A  private,  technical  survey  has  been  made  of  the 
water  power  possibilities  in  the  vicinity  of  Grand 
Falls ;  and  it  has  been  ascertained  that  by  damming 
the  waters  of  the  upper  Hamilton  river,  just  above 
Grand  Falls,  they  can  be  diverted  through  a  chain  of 
small  lakes  known  as  "Big  Hill  Portage,"  and  that 
by  this  4V2  miles  diversion,  the  head  of  water  can  be 
increased  from  420  to  say  960  feet :  giving  a  possible 
development  of  say  2,500,000  horse-power  —  thus  pro- 
viding one  of  the  greatest  water  powers  on  the  Amer- 
ican continent. 

This  provision  of  nature  is  a  God-send ;  for  the  use 
of  steam  power  is  practically  impossible,  owing  to  the 
absence  of  coal  within  a  measurable  distance  of  the 
iron-bearing  district.  By  the  utilization  of  cheap  elec- 
tric energy,  however,  to  operate  drills,  giant  shovels, 
and  transportation  system  — ■  for  it  is  contemplated 


GRAND  FALLS: 
On  Hamilton  River,  Northern  Quebec. 


In  1918,  the  iron  ore  located  north  of  Petitsihapan 
lake,  outcropped  in  such  prodigality,  that  the  ex- 
peditionary force  .estimated  that  with  the  limits  de- 
fined on  the  map,  as  areas  A.  B.  C,  and  D,  respectively, 
the  available  iron  ore  — '  of  good  quality  —  would 
probably  amount  to  6.000,000,000  tons. 

A  reference  to  the  accompanying  map  will  show 
that  the  "Northern  Quebec  Ir'bn  District"  is  embraced 
within  latitude  54 — 58  deg.,  and  longitude  67 — 69 
deg. ;  the  respective  distances  to  the  known  bound- 
aries of  the  deposits  being  50  miles  south  of  Ungava 
bay ;  300  miles  from  the  St.  Lawrence ;  and  200  miles 
from  the  Atlantic  ocean.  Prospected  and  surveyed 
areas  of  considerable  magnitude,  have  already  been 
allocated  by  the  Quebec  government,  for  immediate 
exploitation  and  development. 

One  unique  feature  of  this  particular  entei-prize  is, 
that  the  greater  part  of  the  mining  operations  and 
transportation  of  the  product  can  be  performed  by 


laying  down  an  electrically  operated  railway  from 
great  whai'ves  at  Seven  Islands  on  the  St.  Lawrence, 
up  to  the  height-of-land.  and  right  into  the  heart  of 
the  iron  region  —  economic  production  would  be 
guaranteed  from  the  beginning.  This  juxtaposition 
of  comparatively  high-grade  iron  ore  and  of  elec- 
tricity, would  give  the  operators  a  great  advantage 
in  the  Avorld's  competition;  for  it  is  conservatively 
computed,  that  8,000  tons  of  iron  ore  can  be  placed, 
daily,  on  the  St.  Lawrence  —  only  200  miles  from  the 
Atlantic  ocean  —  at  a  cost  of  $2.40  per  ton;  as  con- 
trasted with  Missabe  ore  at  from  $4.50  to  $5.00  per 
ton,  f.o.b.  lower  lake  ports. 

It  is  true  that  severe  climatic  and  entomological 
conditions  are  ahead  of  all  enterprises  in  New  Quebec ; 
but  just  as  the  Arctic  terrors  of  the  Yukon  'have 
been  braved,  and  the  malarial  horrors  of  Panama 
have  been  conquered  by  modern  science,  so,  the 
physical  difficulties  peculiar  to  the  Ungava  region 
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will  !)('  overcome;  a  new  liive  of  industry  on  a  col- 
o.-.sal  scale  will  be  established,  and  the  wilderness 
be  made  to  blossom  as  the  rose. 

After  the  iron-bear inj>'  district  has  been  opened 
up  to  civilization,  there  is  nothing  to  hinder  the  in- 
troduction of  electric  smelting  of  the  ores  into  pijr- 
ii-ou,  or  even  steel  ingots  ;  since  there  is  available 
electric  energy  and  limestone  on  the  spot,  in  unlimited 
(luantity,  while  suitable  coke  can  be  procured  economi- 
cally. It  should  not  be  forgotten  that  Canada  has 
lieen  the  world  pioneer  in  electric  smelting,  and  was 
the  first  to  demonstrate  that  even  highly  refractory 
iron  ores,  incajiable  of  reduction  in  tlic  ordinai'y 
blast  furnace,  can  be  economically  smelted  in  fur- 
naces operated  by  t'he  electro-thermic  process :  ])ro- 
vided  cheap  elect I'ie  energy  is  obtainable.  These  con- 
ditions are  ideal  in  the  promising  industrial  region 
under  consideration. 

While  the  foregoing  statement  of  the  case  for  the 
coming  development  of  New  Quebec  may  seem  highly 
colored,  the  affirmations  made  are  based  upon  facts. 

Startling  rumors  are  constantly  appearing  i]i  the 
newspapers,  emanating  from  eager  prospectors  in  the 
northlands — particularly  from  the  southern  sihores 
of  James  Bay,  and  tfngava  bay — of  rich  iron  oic 
deposits  uncovered  in  those  regions.  At  the  present 
moment    fJuly   1!I20.)    ])rivatc   parties   are  travelling 


The  existence  of  t1ie.se  ferniginous  shore  deposits 
is  no  new  discovery,  for  their  commercial  value  was 
recognized  ilO  years  ago.  In  1867,  metallurgical  tests 
were  made ;  resulting  in  the  installation,  at  Moisie, 
of  a  magnetic  separation  and  concentration  plant, 
and  eight  bloomery  furnaces:  which  produced  one 
gros.s  ton  of  iron  ])er  day,  per  furnace;  with  a  fuel 
expenditure  of  6, !»!)()  i)ounds  of  charcoal  per  ton  of 
iron.  Part  of  the  blooms  were  shipped  to  Montreal, 
where  they  were  rolled  into  railway  axles;  for  the 
iron  was  reputed  to  be  of  excellent  quality — equal 
to  the  best  Swedish — and  capable  of  being  convertefl 
into  the  finest  steels.  A  ready  sale  for  the  product 
was  found  in  the  United  States,  in  spite  of  a  "pig- 
iron"  duty  of  $7  per  ton.'  Tn  1875,  however,  trade 
invidiousness  had  the  blooms  cla.ssified  as  "bar  iron", 
and  imposed  thereon  a  tariff  of  IVa  cents  per  pound. 
This  protective  imposition  made  it  impossible  to  sell 
in  the  American  market  at  a  profit,  while  the  Cana- 
dian trade  v^^as  too  limited  and  precarious;  the  re- 
sult being,  that  the  works  were  shut  down,  the  com- 
pany went  into  li(iui(lation,  and  the  plant  has  been 
idle  ever  since. 

In  1904 — almost  simultaneous  with  the  investigation 
of  the  black  sands  of  the  Pacific  coast,  by  Dr.  Day 
of  the  United  States  Geological  Survey — there  was 
a   revival  of  interest   in   the  magnetic  iron  sands  on 


Lac  a  la  Tortue. — Bog  Iron  Ore  (showring-  Dredge  formerly  employed). 


unexplored  parts  of  the  noi'thern  Quebec  wilderness 
— even'  using  aeroplanes— in  search  of  El  Dorados, 
and  we  need  not  be  surprised  at  any  announcement ; 
for  the  country  in  the  vicinity  of  the  lieight-of-land 
is  undoubtedly  rich  in  precious  metals  and  stones; 
while  in  the  large  areas  of  sedimentary  rocks  that 
abound,  magnetite,  hematite,  and  siderite  iron  ores, 
outcrop  in  abundance. 

So  universal  is  the  demand  for  iron  ore,  and  so 
great  the  potential  resources  of  New  Quebec,  that  it  is 
safe  to  predict,  that  when  the  proposed  Ungava  rail- 
way materializes;  the  projected  Hudson  Bay  line 
of  steamers  is  established;  and  the  electric  railway, 
fi'om  Grand  Falls,  down  to  the  St.  Lawrence  is  in 
operation,  industrial  activity  in  the  districts  border- 
ing on  Ungava  bay,  and  in  the  vicinity  of  Gi'and 
Falls,  will  be  important  factors  in  the  coming  commer- 
cial   prosperity   of   the  Dominion. 

Another  source  of  iron  ore  supply  in  the  Province 
of  Quebec  is  the  magnetic  iron  sand  on  the  north 
shore  of  the  lower  St.  Lawrence :  beginning  at  Port- 
neuf,  155  miles  east  of  Quebec  city,  contiiniing,  er- 
ratically, at  the  deltas  of  the  various  tributary  rivers 
for  some  420  miles,  and  terminating  at  the  mouth  of 
the  Olomanoshibo  —  about  240  miles  from  the  At- 
lantic ocean. 


the  north  shore  of  the  St.  Lawrence  gulf,  and  formal 
examination  under  the  auspices  of  European  capital, 
was  mader  A  few  years  later,  a  systematic  investiga- 
tion of  the  magnetic  iron  sands  at  the  mouth  of  the 
Natashkwan — 530  miles  east  of  Quebec  city — was  in- 
stituted by  the  Mines  Branch  of  the  Department 
of  Mines,  Ottawa.*  A  summary  conclusion  deducted 
from  these  experiments  is,  that  in  the  treeless  dune 
at  the  moutih  of  the  Natashkwan,  alone,  there  are 
"at  least  500,000  tons  of  magnetic  ore  concentrate 
that  will  average  67  per  cent  iron."  Taking  into 
consideration  the  actual  manufacturing  experience  at 
Moisie  as  to  the  high  quality  of  the  iron  produced 
from  these  nuignetic  iron  .sands;  tlie  perfection  to 
which  the  electrothermic  process  of  smelting  and 
steel  making  has  attained;  the  proximity  to  abundant 
charcoal  fuel ; ;  cheap  water  transportation ;  and  in- 
creasing demand  for  iron  and  steel  products  in  the 
Province  of  Quebec  itself,  the  possibilities  of  a  re- 
vival of  the  iron  industry  in  the  Gulf  of  St.  Law- 
rence, is  manifest.  Someday,  the  iron  and  steel 
iiulu.stry  of  the  Province  of  Quebec  will  not  be  con- 


*The  Magnetic  Iron  Sands  of  Natashkwan.  County 
of  Saguenay,  Province  of  Quebec.  By  Geo.  C.  Mac- 
kenzie, B.Sc,  pp.  49,  1912.    Mines  Branch,  Ottawa. 


November,  1920. 


IRON   AND    STEEL    OF  CANADA 


299 


centrated  in  the  vicinity  of  Montreal ;  but  will  spread 
— as  already  predicted — to  Pontiac  county,  near  Ot- 
tawa ;  to  the  Ungava,  region  in  the  far  north ;  and  to 
the  lower   St.  Lawrence. 

Maritime  Provinces. 
In  the  Maritime  Provinces,  surface  indications  of 
iron  ore  occurrences  are  widespread ;  but  this  fact 
instead  of  being  a  favorable  sign  of  the  existence  of 
large  and  profitalile  ore-bodies,  may  be  taken  as 
prima  facie  evidence  of  the  very  contrary.  Outside 
the  "Laurentian  Shield",  iron-bearing  waters  have 
played  a  very  important  part  in  the  deposition  of 
shallow  iron  ore  bodies ;  and  in  no  part  of  the  Domin- 
ion is  this  more  conspicu.ous  than  in  the  Provinces 
bordering  on  the  Atlantic.  Wherever  comparative!}^ 
deep  deposits  are  found,  it  is  largely  due  to  agencies 
which  have  caused  the  localization  of  iron-bearing 
solutions :  such  as  impermeable  rock  basins,  or  other 
persistent  geological  structures  or  strata  which  arrest 
distribution,  induce  concentration  and  deposition  in 
particular  localities,  and  thus  form  massive  beds  of 
iron  ore :  as  in  the  Lake  Superior  district  of  the 
U.  S.  A.,  and,  in  a  smaller  way,  at  -Torbrook,  Nova 
Scotia.  Throughout  the  Maritime  Provinces  tlie 
greater  part  of  the  known  iron  ore  occurrences  are 
of  Devonian  age,  and  consist,  mostly,  of  comparatively 
shallow  deposits  of  specular  hematite  and  brown  lim- 
onite.  What  magnetite  there  is,  may  be  said  to  be 
due  to  the  metamorphism  of  existing  hematite  ores. 
A  characteristic  feature  of  the  magnetites  that  have 
been  worked  is,  that  they  are  practically  free  from 
sulphur  and  titanium ;  but  high  in  phospliorus :  all 
containing  more  than  the  steel-making  limit  of  0.05 
phosphorus. 

New  Brunswick. 

The  largest  known  magnetite  deposit  in  New  Bruns- 
wick is  at  the  Bathurst  mine,  near  Austin  Brook, 
Gloucester  county.  Based  upon  a  magnetometric  sur- 
vey, and  diamond  drilling,  it  is  estimated  that  there 
are  some  18,600,000  tons  of  ore  available — having  an 
iron  content  of  48  to  47  per  cent.  Concentration 
of  these  ores,  by  crushing,  screening,  and  jigging, 
began  in  1911,  and  over  180,000  tons  of  ore  were 
shipped  or  trans-shipped  over  the  especially  con- 
structed 16-mile  track  to  the  Intercolonial  Railway, 
at  Black  Cats,  or  the  new  ore  docks  at  Newcastle ; 
but  the  average  improvement  in  the  iron  content, 
due  to  concentration,  was  only  2  per  cent,  hence, 
the  operations  were  found  to  be  unprofitable,  and  in 
1913  the  plant  was  shut  down. 

About  nine  miles  north  of  the  Bathurst  mine, 
another  magnetite  ore-body  has  been  discovered — 
on  what  is  known  as  the  Ellis  claim.  This  deposit 
has  been  traced  for  over  900  feet,  and  shows  a  width 
of  4  to  14  feet,  with  an  iron  content  of  45  to  48  per 
cent.  Nothing,  however,  has  been  done  with  it;  the 
experience  at  Bathurst  mine,  being  doubtless,  a  de- 
terent. 

With  the  exception  of  the  Austin  Brook  group 
(where  a  siliceous  magnetite  is  intermixed  with  hema- 
tite, and  therefore  can  not  be  utilized  straight,  owing 
to  the  difference  in  fusion  levels ;  and  can  not  be  con- 
centrated economically,  since  the  hematite  is  non- 
magnetic) and  the  "Ellis"  deposit,  no  magnetite  oc- 
currences of  commercial  size  and  quality  have,  so  far, 
been  discovered  in  New  Brunswick. 

Nova  Scotia. 

Althougih  iron  ore  occurrences  in  Nova  Scotia  are 


found  almost  everywhere,  yet,  very  little  of  the  local 
ore  has  been  utilized  in  the  immense  iron  and  steel 
industries  at  Sydney  and  New  Glasgow.  In  1916, 
some  914,000  tons  of  iron  ore  was  used  in  the  Nova 
Scotia  blast  furnaces,  all  of  which  was  imported 
from  the  British  colony  of  Newfoundland.  Between 
_the  years  1876 — 1913,  inclusive,  1,666,924  tons  of  iron 
ore  was  mined  in  the  Province ;  but  since  the  latter 
date,  mining  operations  have  practically  ceased.  The 
reason  for  this  cessation  is,  that  the  ore  deposits  hither- 
to developed  have  become  either  too  meagre  in  quan- 
tity, or  too  low-grade  in  quality,  to  compete  with 
the  more  cheaply  mined  and  higher  grade  ores  of 
the  extensive  Wabana  iron  ore  field  of  Newfound- 
land. 

As  far  back  as  1825,  a  furnace  and  foundry  were 
erected  an  Annapolis  county,  and  high  hopes  were 
entertained  that  the  siliceous  magnetite  deposits  in 
the  Nictaux-Torbrook  area  south  of  the  Annapolis 
river  would  prove  to  be  a  profitable  source  of  iron 
ore  for  the  establishment  of  a  self  supporting  iron 
industry  in  the  Province.  But  although  mines  were 
opened  on  the  south  and  north  ranges  of  the  Nictaux 
and  Black  rivers,  and  at  other  places  in  this  iron- 
bearing  district;  and  although  improved  concentra- 
tionary  methods  were  tried,  and  facilities  for  conveni- 
ent transportation  provided,  the  last  of  the  series 
of  Nictaux-Torbrook  magnetite  mines  shut  down  in 
1913. 

After  a  close  scrutiny  of  t-he  reliable  technical  litera- 
ture on  the  iron  ore  resources  of  Nova  Scotia,  it  is 
safe  to  say,  that  while  it  is  the  unexpected  that 
is  always  happening,  neither  geological  survey,  diamond 
drilling,  nor  dip  needle  investigations  warrant  the 
•probable  discovery  of  any  large  deposits  of  magnetite 
in  that  seaboard  province.  At  the  same  time,  there 
are  numerous  indications  of  the  existence  of  smaller 
magnetite  bodies  of  commercial  .  value,  which,  in  the 
coming  days  of  electrothermic  smelting  and  manu- 
facture, may  be  profitably  utilized  in  the  production 
of  malleable  iron  supplies  and  finished  steel  articles, 
in  which  quality  and  not  quantity  is  the  objeetve. 

The  great  drawback,  hitherto,  to  the  exploitation 
of  Canadian  magnetites  generally,  has  been  their  al- 
most universal  high  sulphur  content;  together  with 
other  objectionable  impurities,  such  as  titanium. 
This  difficulty,  however,  has  been  practically  over- 
come by  the  use  of  the  electric  furnace.  By  means 
of  the  electro-thermic  process  of  smelting  iron  ores, 
the  very  best  pig-iron,  as  has  been  proven,*  can  be 
made  from  ores  which  contain  as  high  as  1.5  per 
cent,  of  sulphur;  whereas  an  ordinary  blast  furnace 
will  not  handle  an  ore  which  contains  more  than  0.1 
per  cent,  of  sulphur.  A  like  success  with  the  elec- 
tric furnace  has  been  achieved  when  using  refrac- 
tory  titaniferous,    and    nickeliferous-pyrrhotite  ores. 

Before  passing  to  a  consideration  of  hematite  ores, 
it  may  be  appropriate  to  refer  to  the  Swedish  method 
of  surveying  for  magnetic  iron  ores,  introduced  into 
Canada,  in  1903,  by  Dr.  Eugene  Haanel.  This  sys- 
tem takes  advantage  of  the  fact  that  magnetite  ore 
bodies  may  be  considered  as  huge  magnets,  outerop- 

*See  Report  No.  16,  on  the  Experiments  made  at 
Sault  Ste.  Marie,  under  the  auspices  of  the  Dominion 
Government,  in  the  smelting  of   Canadian   ores  by 
the    Electro-thermic    Process.     By    Eugene  Haanel 
1907. 
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ping  or  underlying  the  earth's  surface.*  If,  therefore, 
an  area  of  ground  known  to  contain  iron  ore,  and 
which  gives  indications  of  magnetic  disturbance  of  th^ 
earth's  normal  field,  is  traversed  with  an  instru- 
ment of  precision,  such  as  the  Thalcn-Tiburg  mag- 
netomer,  measurement  of  the  changes  indicated  may 
be  made,  the  location  and  extent  of  the  ore-body 
ascertained;  and  in  many  cases,  the  strike,  direction 
of  dip,  and  depth  of  the  deposit  below  the  surface, 
may  be  determined. 


*See  treatise  "On  the  location  of  magnetic  ore 
deposits  by  magnetometric  measurements,"  by  Dr. 
Eugene  Ilaanel,  1904. 

{To  be  Continued) . 


ELECTRIC  SMELTING  OF  IRON  ORE  IN  NORWAY 

Government  Assistance. 

The  fact  that  Norway,  while  rich  in  iron  ore,  imports 
between  300,000  and  400,000  tons  of  iron  and  steel 
annually  has  often  been  the  sub.ieet  of  comment. 
Native  expert  opinion  has  frequently  asserted  that, 
given  suitable  power  supply,  the  country  could  prod- 
uce iron  and  steel  in  quantities  sufficient  to  meet  its 
own  requirements.  Mr.  Ragnvald  Blakstad,  who  owns 
ironworks  in  the  Tyssedal,  Norway,  has  recently  assert- 
ed that  it  would  be  possible  to  produce  from  4,000,000 
to  5,000,000  tons  of  iron  ore  concentrates  annually,  and, 
by  the  use  of  hydro-electric  power,  work  up  the  ore 
into  iron  and  steel  products  ample  in  amount  to  meet 
the  native  demand.  Mr.  Blakstad  has  himself  installed 
electric  furnaces  for  the  smelting  of  concentrates,  but 
states  that  he  is  unable  to  obtain  permission  to  carry 
on  the  work.   If  the  water  powers  of  the  country  were 


developed  in  an  adequate  manner,  foreign  supplies  of 
fuel  would  become  superfluous. 

According  to  a  V.  S.  Consular  Report,  some  years 
ago  two  brothers  by  name  of  Stiig,  employed  at  the 
Trollhatten  poAver  plant  at  Sweden,  claimed  to  have 
invented  a  process  for  the  electrical  smelting  of  iron 
ore  whereby  only  about  350  kg.  of  coke  would  be  re- 
quired for  the  manufacture  of  one  metric  ton  of  pig- 
iron.  The  Sima  Company,  of  Christiania,  became 
interested  in  the  proposition  and  contracted  with  the 
inventors  to  continue  their  experiments  for  the  further 
development  of  their  process.  Within  the  past  year 
the  company  has  succeeded  in  interesting  thf>  Norwe- 
gian Government  in  making  a  subvention  of  500,000  kr. 
(say  £27,750)  to  assist  in  the  erection  of  furnaces  for 
the  practical  application  of  the  Stiig  process.  The 
terms  of  the  subvention  require  that  700,000  kr.  (under 
E40,000)  be  raised  independently  of  the  Government. 
The  process  mentioned  has  been  carefully  examined 
by  a  committee  of  experts  appointed  by  the  Norsk  In- 
vestment Company,  which  is  handling  the  financial 
side  of  the  enterprise ;  the  Committee  reported  very 
favourably.  The  Sima  Company'  proposed  to  ])uild 
immediately  a  large  plant,  including  a  rolling  mill,  but 
the  Committee  declined  to  recommend  so  ambitious  a 
project  before  the  process  had  been  thoroughly  tested. 
The  Government  has  also  provided  for  a  subvention 
enterprise  at  Narvik,  this  being  known  as  the  Narvik 
Staal  og  Valseverk  (Narvik  Steelworks  and  Rolling 
Mills).  It  is  understood  that  the  process  of  smelting 
iron  proposed  by  this  company  is  identical  with  the 
Stiig  process.  The  Government  has  granted  a  sub- 
vention of  16.000.000  kr.  (about  £90,000)  to  the  Narvik 
pro.ject. 


COMPANY  NOTES 


Nova  Scotia  Steel  &  Coal  Co. 

October  production  at  the  Sydney  Mines  Plan:,  was 
as  follows  : 

Tons. 

Coke   9,026 

Pig-iron   6,596 

Steel   11,634 

Coal   50,800 

A  new  colliery,  to  be  known  as  No.  7  Mine,  is  l)eing 
opened  near  Bonar  Head,  and  the  railwav  Is  under 
construction.  The  coal  is  reported  to  be  cF  good  qua- 
lity. 

Production  for  the  nine  months  ending  O.-'  'her  3J-;t. 
has  been  as  follows :  , 


Coal 

Coke 

Pig-iron 

Steel 

•January  .  .  . 

52,256 

6,032 

6,059 

9,562 

February  .  .  . 

48,880 

8,535 

6,595 

10,285 

March  .... 

56,182 

10,173 

7,408 

10,554 

April  .... 

51,377 

9,689 

7,258 

9,520 

May  

50,327 

10,197 

7,445 

9,981 

June  .... 

56,307 

8,213 

■  7,112 

11,700 

July  .... 

51,472 

7,739 

7,608 

10,454 

August  .   .  . 

47,843 

7,868 

7,504 

12,285 

September  .  . 

51,468 

8,008 

6,643 

11,013 

October  .  .  . 

50,800 

9,026 

6,957 

11,364 

Iron  ore  output  at  Wabana,  Newfoundland  is  aver- 
aging 25,000  tons  per  month.  Export  shipments  were 
resumed  in  September,  and  several  cargoes  have  been 
sold  to  outside  consumers.  * 


The  New  Glasgow  mills  continue  to  work  to  cap- 
acity. 

Dominion,  Iron  &  Steel  Co. 

Production  of  coal  was  slightl.v  larger  in  October 
than  for  several  months,  totalling  272.000  tons.  Steel 
production  was  27,000  tons.  The  rail  mill  has  been 
idle  for  several  weeks,  but  there  is  a  possibility  that 
it  may  be  re-started  shortly.  Three  blast  furnaces  are 
in  operation,  a  fourth  having  been  ready  for  putting 
into  blast  for  two  months,  but  delayed  because  of  un- 
settled conditions  at  the  coal  mines.  The  progress  of 
operations  at  the  Sydney  Plant  during  the  ensuing 
Winter  depends  very  largely  upon  the  result  of  the  ne- 
gotiations connected  with  the  wages  of  the  coal-miners, 
not  concluded  at  the  time  of  writing. 


New  Brunswick  Rolling  Mills  Purchase  Obsolete 
Naval  Craft. 

The  "Niobe''  and  two  obsolete  submarines,  which 
formed  part  of  the  Canadian  Navy,  have  been  pur- 
chased for  breaking-up  purposes  bv  the  New  Bruns- 
wick Rolling  Mills.  St.  John,  N.B.  "The  "Niobe"  was 
used  as  an  aviation  trainin-sehool  during  the  Avar, 
and  was  in  Halifax  Harbor  at  the  time  of  the  explo- 
sion. No  person  beloAv  decks  on  the  "Niobe"  was  in- 
ured on  this  occasion. 


Universal  Plate  Mill  for  Hamilton. 

Dominion  Foundries  &  Steel,  Ltd..  of  Hamilton  pro 
poses  the  addition  of  a  27  by  40  by  72  inch  universal 
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plate  mill  to  its  plant,  at  an  estimated  cost  of  $1,500,- 
000,  capable  of  rolling  sheared  plate  up  to  66  inches  in 
width.  Operation  of  the  new  mill  is  expected  to  start 
in  December,  and  a  sufficient  Canadian  demand  is  an- 
ticipated to  enable  the  mill  to  work  at  capacity,  if  ade- 
quate tariff  protection  is  maintained. 

Lake  Superior  Corporation  Increases  Steel 
Production. 

Lake  Superior  Corporation  affairs  are  in  a  satis- 
factory state  according'  to  the  quarterly  report  on  oper- 
ations to  the  shareholders.  For  the  three  months  end- 
ing September  30  the  output  of  coke,  pig-iron  and  steel 
ingots  showed  a  considerable  increase  over  the  cor- 
responding period  of  last  year.  The  shipments  of  iron 
and  steel  are  also  much  higher,  being  142,246  tons  com- 
pared with  48,229  tons.  Unfilled  orders  on  September 
30,  including  pig-iron  and  steel,  for  delivery  in  the  last 
quarter  of  1920,  were  200,000  tons,  and  a  satisfactory 
demand  is  offering  for  delivery  in  the  first  quarter 
of  1921.  The  output  of  Lake  Superior  coal  and  of 
limestone  shows  an  increase,  while  that  of  Cannelton 
coal  is  lower. 

Favorable  reports  on  the  operations  of  the  Algoma 
Central  &  Hudson  Bay  Railway  and  of  the  Algoma 
Central  are  also  submitted.  The  recent  increase  in 
freight  rates  granted  by  the  Dominion  Railway  Com- 
mission, although  accompanied  by  an  increase  in  Avages 
has  improved  the  situation  and  it  is  expected  that  the 
earnings  for  the  year  will  show  a  gratifying  improve- 
ment. Operating  results  on  the  Algoma  Eastern  for 
the  three  month  period  have  been  satisfactory  and 
traffic  conditions  are  expected  to  further  improve. 

The  following  figures  of  comparative  output  of  the 
chief  metallic  products  handled  by  the  Corporation  are 
given  for  the  three  month  period  ending  September 
30th,  in  the  two  years  : 

1920  1919 

Magpie  ore   32,210  67,420  tons 

Coke   142,593  65,998  " 

Pig-iron  ..    ..   116,362  50,149  " 

Steel  ingots   92,671  55,456  " 


Canada  Iron  Foundries  and  Civic  Improvements. 

Canada  Iron  Foundries,  Limited  St.  Thomas,  Ont., 
is  cooperating  with  the  St.  Thomas  Horticultural  So- 
ciety in  the  proposed  boulevarding  at  the  east  entrance 
to  the  city  along  the  property  of  the  company  and 
that  of  the  Michigan  Central  Railway  Company.  A 
boulevarde  35  feet  wide  is  to  be  constructed  along  the 
south  side  of  Talbot  Street  with  flowers  and  ornamen- 
tal shrubs  for  a  back  ground. 


Midland  Iron  and  Steel  Co.  Ltd. 

The  Midland  Iron  and  Steel  Company,  Limited,  had 
a  successful  bloAv-in  of  their  furnace  at  Midland  on 
October  20th  and  the  second  run  of  iron  was  right  on 
grade.  The  company  is  making  foundry  iron  and  is 
turning  out  about  125  tons  per  day. 


Mechanical  Loaders  &  Paper  Machinery  to  be  Made  at 
Port  Arthur,  Ont. 

The  Port  Arthur  Shipbuilding  Company  announces 
that  negotiations  are  proceeding  for  tlie  manufacture 
of  mining  machinery  at  their  plant. 

Mr.  Samuel  Hoare,  representing  the  Canadian  Min- 
ing Shovel  Company,  of  Virginia,  Minn.,  and  closed 
contracts  for  the  construction  of  a  considerable  num- 
ber of  Armstrong  shovel  loaders,  in  addition  to  the 


contract  already  in  hand.  The  first  of  those  com- 
pleted was  thoroughly  tested  out  during  the  past  week, 
and  came  up  to  requirements.  Others  are  being  as- 
sembled, and  the  first  shipment  of  them  will  go  for- 
ward the  early  part  of  next  week. 

In  addition  to  mining  machinery,  the  company  will 
add  the  manufacture  of  a  full  line  of  paperrnaking 
machinery  including  all  classes  of  grinders,  wet-ma- 
chines, chippers,  digesters  and  heavy  paper  making 
machines. 

The  acreage,  and  floor  space  of  the  shops  are  ample 
to  accomodate  an  enterprise  of  this  kind,  in  addition  to 
the  shipbuilding  operations  of  the  company. 

Vice-President  P.  G.  Chase,  states  that  the  company 
is  assured  of  steady  Avork  for  another  year,  and  that 
with  negotiations  for  further  shipbuilding  contracts 
that  have  reached  a  favorable  stage,  lie  expects  to  be 
able  to  announce  the  signing  of  new  contracts  in  the 
near  future. 

The  Reliance  Mill  and  Trading  Company,  of  Ncav 
York,  Avill  handle  the  sales  of  the  paper-making  ma- 
ehinei'y  for  the  company. 


Iron-ore  at  Lake  Nepigon,  Ont. 

A  magnetic  survey  is  being  carried  out  on  a  large 
tract  of  iron  ore  lands,  lying  east  of  Poplar  Ledge, 
Lake  Nepigon.  These  lands  were  recently  diamond 
drilled  by  United  States  interests,  with  very  gratify- 
ing results. 


Wire  Rope  Manufacture  at  Vancouver,  B.C. 

The  Britannia  Wire  Rope  Company,  Avho  are  a 
branch  of  the  English  Company  of  the  same  name, 
have  recently  completed  their  buildings  on  Granville 
Island,  Vancouver,  B.C.,  and  are  noAV  installing  the 
necessary  machinery  for  "laying"  various  types  of 
wire  ropes  for  the  Canadian  market.  While  the  wire 
for  making  the  rope  is  being  imported  from  England 
for  the  present,  the  company  intend  eventually  to  bring 
in  their  own  steel  and  draw  the  necessary  Avire  at  the 
Granville  Island  plant.  Similarly,  skilled  Avorkers  are 
being  brought  over  from  Great  Britain  at  first,  but 
local  men  aa^II  be  trained  in  "laying"  Avire  ropes  as 
soon  as  possible.  About  fifty  hands  Avill  be  employed 
when  operations  are  commenced. 


Canadian  Locomotive  Co.,  Kingston,  Ont. 

With  an  order  recently  received  for  four  locomotives 
for  the  Teraiskaming  &  Ontario  Raihvay,  the  Canadian 
Locomotive  Company  is  stated  to  have  orders  for  2S 
locomotives,  Avhieh  Avill  keep  the  plant  employed  until 
February  1921. 


Slag  Fertilizer  Manufacture  at  Sydney,  N.S. 

Sir  William  Cross,  head  of  the  Cross  Fertilizer  Plant 
in  Sydney,  Avho  recently  visited  the  Avorks,  states  thai 
they  are  Avorking  to  capacity,  and  expect  to  produce 
42,000  tons  of  slag  fertilizer  in  Sydney  during  1920. 
The  plant  started  with  an  output  of  6,000  tons  in  1913, 
and  sales  have  annually  increased.  Sir  William  Cross 
said  that  his  company  proposed  extending  the  grinding 
capacity  of  the  plant  should  the  mooted  merger  ol" 
steel  companies  lead  to  an  increased  production  of 
suitable  slag. 


Armstrong  WhitAvorth  of  Canada  to  Make  Hydraulic 
Machinery. 

Armstrong  WhitAvorth  &  Co.,  announce  that  the  man- 
ufacture of  Avater-AA^heels  of  the  Francis  and  Pelton 
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typo  will  bo  undertaken  fit  tho  Montreal  Plant.  The 
firm  of  Jensen  &  Dahl  of  Christiana,  Norway  who 
will  be  associated  with  Messrs.  Armstrong  Whitworth 
in  this  work,  are  well-known  in  Europe  as  makers  of 
water-turbines  and  also  of  pulp-wood  machinery. 


Cockshutt  Plow  Company's  Annual  Report. 

The  Annual  Report  oF  tho  Cockshutt  Plow  Co., 
shows  net  profits  of  $660,221  in  1920  compared  with 
$.571,586  in  1921.  The  profits  of  the  Company  were 
not  as  large  as  they  might  have  been  owing  to  the 
insufficiency  of  the  plant  to  meet  the  demand  upon  its 
capacity,  and  to  cope  with  the  growing  business,  ad- 
ditions to  the  plant  at  Brantford  are  now  well  ad- 
vanced. 


St.  Lawrence  Welding  Co.,  Montreal. 

This  Company  is  preparing  to  place  on  the  market 
shortly  a  new  collapsible  automobile  tire-rim,  which 
will  enable  tire  to  be  removed  with  a  minimum  of 
effort  in  fifteen  seconds.  The  rim  is  'to  ho  made  of 
hardened  even-tempered  steel. 


Canadian  Drawn  Steel  Co.,  Hamilton. 

Speaking  of  the  future  of  the  steel  industry,  Mr.  S. 
J.  Waddie,  President  of  the  Canadian  Drawn  Steel 
Company,  Hamilton,  Ont.,  expressed  the  opinion  that 
the  immediate  future  was  not  likely  to  be  affected  to 
anything  like  the  same  degree  as  other  lines  of  in- 
dustry might  be.  As  for  the  company  he  is  associated 
with  Mr.  Waddie  said  that  there  were  sufficient  orders 
on  hand  to  insure  uninterrupted  operations  for  a  long 
time  to  come.  Retrenchment  was  something  his  com- 
pany had  had  no  occasion  to  consider  so  far.  All  em- 
ployees are  at  work  and  the  plant  is  operating  at  full 
capacity.  The  greater  part  of  the  production  is  for 
the  domestic  market.  "We  could  get  much  more  work 
to  do  if  we  could  only  get  the  raw  material,"  said  Mr. 
Waddie,  "but  Ave  experience  the  greatest  difficulty  in 
this  connection,  with  the  result  that  our  export  market 
has  been  crippled  somewhat." 


LARGE  BRIDGE  PROJECTED  IN  VIRGINIA,  U.S. 

For  the  purpose  of  connecting  Norfolk  with  Ports- 
mouth, Virginia,  across  the  intervening  Elizabeth  River, 
several  designs  are  projected  for  a  bridge.  The  canti- 
lever design  contains  a  span  of  1,850  feet  between  tower 
centres,  or  50  ft.  longer  than  the  present  longest  canti- 
lever at  Quebec,  and  140  ft.  longer  than  the  spans  of  the 
Forth  Bridge.  The  improvements  include  a  tunnel,  and 
the  estimated  cost  is  $20,000,000. 

The  plans  have  been  developed  by  the  Tyrell  En- 
gineering Co.,  of  Norfolk,  Va. 


"Freyn,  Brassert  &  Company,  Engineers,  Chicago, 
have  been  appointed  Consulting  Engineers  for  the 
Royal  Netherlands  Blast  Furnace  and  Steel  Works 
Company,  The  Hague,  and  plans  and  purchases  are 
under  way  for  the  construction  of  two  blast  furnaces 
at  Ijmuiden,  Holland.  The  plant  is  planned  along 
American  lines  throughout,  inclusive  of  furnaces,  hot 
blast  stoves,  gas  washing,  ferro  concrete  bins,  charging, 
blowing  and  other  equipment. 


Trade  Items 

MONTREAL. 

The  Magnolia  Metal  Co.,  has  started  work  on  an  ad- 
dition to  cost  $25,000  exclusive  of  equipment.  When 
completed  the  extension  will  enable  the  company  to 
triple  its  output. 

The  Simonds  Canada  Saw  Co.,  Ltd.,  manufacturer  of 
saws,  knives,  files,  .steel,  etc.,  is  building  a  one-story, 
70  x  175  ft.  addition,  to  cost  about  $50,000.  It  is  ex- 
pected that  the  building  will  be  completed  and  the 
machinery  installed  within  a  month. 

The  Automotive  Engineering  Co.,  Ltd.,  has  been  in- 
corporated to  enter  into  business  as  engineers,  iron  and 
brass  founders,  steam,  electric  and  other  engine  man- 
ufacturers, machinists,  boiler  makers,  etc.,  with  $500,- 
000  capital  stock. 

The  Dunwin  Motors,  Ltd.,  have  been  incorporated  to 
manufacture  engines,  motors,  machinery,  etc.,  Avith 
$100,000  capital  stock. 

The  Pyke  Motor  &  Yacht  Co.,  Ltd.,  has  been  incor- 
porated to  manufacture  motors,  engines,  machinery, 
boats,  aeroplanes. 

Hodgson,  Freek,  Ltd.,  has  been  incorporated  to  en- 
gage in  the  business  of  tool-makers,  brass  founders, 
boilernicikors,  steel  converters,  etc.  Avith  $100,000 
capital. 

QUEBEC. 

The  Quebec  Marine  Works,  Ltd.,  has  been  incor- 
porated to  manufacture  engines,  motors,  machinery, 
heating  appliances,  etc.,  with  $25,000  capital  stock. 

Adolphe  Huot  Ltd.,  has  been  incorporated  to  man- 
ufacture stoves,  furnaces,  heating  appliances  radiators, 
etc.,  with  $200,000  capital  stock. 

TORONTO. 

The  Dyrob  Steel  (Consolidated),  Ltd.,  has  been  in- 
corporated Avith  a  capital  stock  of  $1,000,000  by  James 
R.  Roaf,  William  C.'Cope,  and  others  to  manufacture 
machinery,  eastings,  forgings,  etc. 

The  Precision  Tool  Works,  Ltd.,  has  been  incorpo- 
rated Avith  a  capital  stock  of  $40,000  by  Reginald  Ho- 
mer, Henry  S.  Moore  and  others  to  manufacture  metal 
tools  and  dies,  stampings,  etc. 

The  Motor  Sundries  Corporation,  Ltd..  has  been  in- 
corporated Avith  a  capital  stock  of  $500,000  by  Russell 
P.  Locke,  Grant  Cooper  and  others,  to  manufacture 
automobiles,  motorcycles,  parts  engines,  etc. 

Kinsinger-Bruee,  Ltd.,  Niagara  Falls,  Ont.,  has  been 
incorporated  Avith  a  capital  stock  of  $250,000  by  Wil- 
liam McGuire,  George  F.  Rooney  and  others,  all  of 
Toronto,  to  manufacture  machinery,  tools,  car  fittings, 
etc. 

HAMILTON,  ONT. 

The  Dominion  Lock  Joint  Pipe  Co.  Ltd.,  has  been  in- 
corporated Avith  a  capital  stock  of  $50,000,  by  C.  V 
Langs,  E.  G.  Binkley,  and  others. 

The  Carr  Pattern  &  Tool  Co.,  Ltd.,  has  been  incorpo- 
rated to  manufacture  tools  and  special  machinerj-,  im- 
plements, patterns,  etc.,  Avith  $40,000  capital,  by  John 
Carr,  Robert  Christie,  and  others. 

LONDON,  ONT. 

The  Ruggles  Motor  Truck  Co.,  Ltd.,  has  been  incor- 
porated Avith  a  capital  stock  of .  $3,000,000  by  George 
McE.  Reid,  John  F.  Grant,  John  C.  Elliott  and  others 
to  manufacture  motor  trucks,  tractors,  farm  imple- 
ments, etc. 

Steel  Sashes,  Ltd.,  have  been  incorporated  to  man- 
ufacture metal  sashes,  building  material,  hardware. 
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etc.,  with  $40,000  capital,  by  Wiliam  R.  Jarrnain,  Ur- 
ban A.  Bueliner,  and  others. 

Work  will  start  at  once  on  three  buildings  at  Lon- 
don, Ont.,  for  the  Service  Motor  Truck  Co.,  Wabash, 
Ind.,  which  will  be  the  first  units  of  a  plant  to  ulti- 
mately cost  $5,000,000. 

The  Bogart-Carlough  Corporation,  Paterson,  N.  J., 
manixfacturer  of  steel  sash  and  allied  products,  will 
establish  a  plant  at  London,  Ont.,  and  has  secured  tem- 
porary quarters  at  Bathurst  and  Adelaide  streets.  - 
BRANTFORD,  ONT. 

The  Brantford  Machine  &  Tool  Co.,  Ltd.,  has  been 
incorporated  with  a  capital  stock  of  $50,000  by  Robert 
0.  Cumback,  William  J.  Ham  and  others  to  manufac- 
ture machiner.y,  tools,  motors,  etc.  Tt  is  building  an 
addition  to  its  plant  to  cast  $50,000. 

Abrasives,  Ltd.,  has  been  incorporated  with  a  cap- 
ital stock  of  $600,000  by  William  T.  Henderson,  Albert 
H.  Boddy,  Christopher  Cook  and  others  to  manufac- 
ture abrasives,  tools,  machinery,  etc. 

BELLEVILLE,  ONT. 

The  National  Castings,  Ltd.,  have  been  incorporated 
to  manufacture  iron,  steel  and  other  metals,  castings, 
forgings,  machinery,  tools,  etc.,  Avith  $50,000  capital, 
by  Norman  L.  Turner,  Frederick  Daniels  and  others. 
WINDSOR,  ONT. 

Burroughs  Machines,  Ltd.,  has  been  incorporated 
with  a  capital  stock  of  $1,000,000  by  Sydney  E.  Wedd, 
Roy  B.  Whitehead,  and  others,  all  of  Toronto.  It  is 
building  a  factory  at  a  cost  of  .$250,000  for  the  man- 
ufacture of  adding  and  other  machines. 

WALKERVILLE,  ONT. 

A  four-story  addition  is  being  made  to  the  plant  of 
the  Fisher  Body  Co.  of  Canada  Ltd,  and  will  be  com- 
pleted about  the  first  of  the  year.  The  new  building 
will  give  an  additional  75,000  ft.  of  floor  space  and 
will  cost  $275,000. 

FORT  WILLIAM,  ONT. 

The  Four  Drive  Tractor  Co.,  Big  Rapids,  Mich.,  is 
contemplating  the  erection  of  a  large  assembling  plant 
here. 


POSITION  OF  THE  STEEL  COMPANIES  IN  NOVA 
SCOTIA. 

Digest  of  Evidence  Given  Before  the  Cabinet  Committee 
at  Sydney,  6th  November. 

Colonel  Thomas  Cantley  presented  the  case  for  the 
Nova  Scotia  steel  companies  before  the  Minister  of 
Finance  and  the  Minister  of  Labor  at  a  one  day  hearing 
on  tariff  matters  at  Sj'-dney,  on  October  6th. 

A  digest  of  Colonel  Cantlej'-'s  statement  is  as  follows: 

Iron  Ore  All  Imported  From  Newfoundland. 

Nova  Scotia  blast  furnaces  and  associated  steel  plants 
are  wholly  dependent  upon  Wabana,  Newfoundland, 
ore,  a  considerable  portion  of  which  is  won  from  sub- 
marine areas  at  a  point  one  and  a  half  to  tAvo  miles  from 
the  surface  hoisting  plants.  This  ore,  freighted  l)y  sea 
to  North  Sydney  and  Sydney,  is  subject  to  an  export 
tax  levied  by  the  Newfoundland  Government.  The  ore 
averages  about  50  per  cent  metallic  iron  and  is  used 
wholly  in  the  blast  furnaces  of  the  Scotia  and  Dominion 
companies  without  the  admixture  of  other  ores,  the 
pig  iron  being  conveyed  in  a  fluid  state  to  basic  open- 
hearth  furnaces  for  conversion  into  steel  ingots. 


Scotia  Ore  Not  Now  Used. 

While  the  knowledge  that  Nova  Scotia  contained 
iron  ores  dates  back  ovei*  three  centuries,  or,  to  be  cor- 
]-ect,  to  the  year  1604,  and  ore  is  known  to  occur  in 
fifteen  of  the  eighteen  counties  of  the  province,  the 
quanitity  mined  Avas  never  large.  During  the  period  of 
thirty-six  years  from  1876  to  1911,  Avhen  iron  ore  pro- 
duction practically  ceased,  the  total  iron  ore  mined 
within  the  province  AA'as  1,667,936  tons,  equivalent  to, 
say,  834,000  tons  in  pig  iron.  The  iron  and  steel  plants 
situated  in  Cape  Breton  are  dependent  wholly  on  Wa- 
bana ores. 

Raw  Materials  Entirely  of  British  Origin. 

While  both  the  Nova  Scotia  and  Ontario  steel  plants 
obtain  practically  all  the  ores  they  smelt  outside  of 
Canada,  there  is  this  difference,  that  used  by  the  On- 
tario furnaces  is  American  in  origin,  while  the  Nova 
Scotia  furnaces  use  Newfoundland,  i.e.,  British,  ore. 
The  burden  of  the  blast  furnaces  of  the  eastern  steel 
plants  is  made  up  of  Newfoundland  ore,  local  limestone, 
flux  and  coke  made  from  Nova  Scotia  coal.  The  On- 
tario steel  plants,  on  the  other  hand,  use  both  American 
ore  and  American  fuel,  both  practically  duty  free 
(bituminous  coal  used  in  coke  ovens  producing  coke  for 
smelting  purposes  is  subject  to  a  draAvback  of  99  per 
cent,  of  the  duty). 

The  labor  involved  in  the  production  of  the  fuel  used 
in  the  eastern  steel  plants  in  the  production  of  pig  iron 
and  steel  ingots  from  Newfoundland  iron  ore  is  equiva- 
lent to  over  fifty  per  cent,  of  the  total  cost  of  produc- 
tion. This  labor  has  noAV  no  protection  whatever,  inas- 
much as  the  coal  used  for  similar  purposes  by  the  On- 
tario furnaces  is  practically  duty  free. 
Distance  from  Central  Canadian  Markets  a  Handicap. 

As  to  market — save  for  an  almost  negligible  portion 
— all  the  production  of  Nova  Scotia  plants  must  find  a 
market  at  or  west  of  Montreal,  to  reach  Avhich,  they 
must  absorb  a  rail  freight  of  .$7.50  per  net  ton  in  full 
carload  lots  to  Montreal  and  $11.30  to  Toronto.  The 
situation  of  the  Ontario  plants  enables  them  to  market 
a  A'ery  considerable  portion  of  their  output  immediately 
at  or  comparatively  close  to  tlieir  plants,  Avhile  for  all 
markets  west  of  Hamilton  and  the  Soo,  they  are  free 
of  all  cost  of  transport  from  Nova  Scotia  to  the  Soo, 
equal  to  an  advantage  of  roughly  $11  per  net  ton. 
Bounty.  Fostered  Industry  Proved  of  Great  War-time 

Value. 

The  establishment  of  modern  iron  and  steel  plants 
in  Ontario  and  NoA^a  Scotia  and  their  development  to  a 
j)oint  wdiere  they  became  important  factors  in  the  manu- 
facturing life  of  the  Dominion  Avas  due  very  largely  to 
the  bounties  paid  by  the  federal  treasury  from  1896 
to  1910.  But  for  the  development  of  the  iron  and  steel , 
industry  thus  fostered,  Canada,  in  1914,  AA'ould  not  have 
been  in  a  position  to  have  supplied  from  her  native 
furnaces,  mills  and  forges,  the  steel  required  for  the 
manufacture  of  munitions,  and  a  very  large  section  of 
the  manufacturing  plants  and  skilled  labor  of  Canada 
Avould  have  been  idle  during  the  Avhole  Avar  period,  and 
all  but  a  very  small  proportion  of  the  $1,200,000,000 
representing  the  export  value  of  munitions  shipped 
from  Canada  to  Europe  would  have  been  lost  AA'ith  the 
enormous  advantage  AA'hich  floAved  back  to  Canada  from 
that  export. 

Increased  Protection  Asked  for  Coal  and  Steel. 

When  it  is  remembered  that  loAver  Avages  and  a  much 
loAver  scale  of  living  prevail  in  large  sections  of  Europe 
and  to  somcAvhat  less  extent  in  Great  Britain,  that 
transportation  costs  from  European  iron  and  steel  pro- 
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ducing  centres,  to  Montreal  and  Toronto,  are  actually 
less  than  the  railway  freight  now  charged  from  Sydney 
and  New  Glasgow  to  the  same  points,  it  is  clearly 
evident  that  such  conditions  can  only  be  equalized  by  a 
substantial  amount  of  protection. 

Canadian  iron  and  steel  producers  confront  in  the 
United  States  a  condition  of  affairs,  altliougli  somewhat 
different,  eciually  onerous.  The  plants  in  that  country 
have  been  long  established,  have  a  home  market  numer- 
ically twelve  and  a  half  times  as  great  as  ours,  while 
most  of  their  plants  are  situated  at  points  compar- 
atively near  the  centre  of  Canadian  consumption  and 
are  enabled  to  freight  their  production  to  Canadian 
consuming  points  at  ver.y  much  less  than  similar  i)r()- 
ducts  produced  in  the  Maritime  Provinces  of  ('anada. 
On  the  other  hand,  Canadian  furnaces  are  in  turn  met 
by  much  higher  protection,  indeed,  save  on  pig  iron, 
prohibitive  duties,  if  they  attempt  to  export  to  that 
country. 

For  these  reasons  and  others  ef|ually  important, 
which  are  gone  into  in  more  detail  in  the  memorandum 
dealing  with  the  whole  situation,  and  which  is  respect- 
fully submitted  for  the  further  consideration  of  the 
commission,  we  appeal,  for  a  revised  tariff  which  will 
provide  by  way  of  increased  duties  and  the  total  aboli- 
tion of  the  free  list  steel  items,  a  substantial  amount  of 
Nova  Scotia,  which  has  contributed  so  largely  to  the 
development  and  wealth  of  Canada  with  but  a  very 
small  return  to  shareholders. 


MAKING  PROVIDENCE  AN  OFFENSE 

A  further  example  of  the  pronounced  attitude  of 
diverse  governmental  authorities  these  days  to  sit  in 
high  judgment  on  business  methods  and  to  dictate 
principles  disturbing  to  normal  enterprise  is  presented 
by  a  report  of  the  federal  trade  commission  to  the 
senate  just  made  public  on  the  "Causes  of  High  Prices 
of  Farm  Implements."  The  trade  commission  in  its 
report  attributes  the  marked  increase  in  the  cost  of 
agricultural  implements  to  the  farmers  something  like 
62  per  cent  from  1916  to  1918,  and  the  high  profits 
derived  by  the  manufacturers  accordingly,  to  the  result 
of  concerted  action  among  the  latter.  In  connection 
with  its  investigations  into  the  increased  cost  of  farm 
implements,  the  trade  commission  has  incorporated 
into  its  report  the  results  of  an  inquiry  into  the  manner 
in  which  the  antitrust  decree  against  the  International 
Harvester  Co.  has  been  executed.  The  commission 
explains  in  this  connection  that  it  is  empowered  by  law 
to  investigate  the  matter  in  which  a  final  decree  in  any 
antitrust  suit  is  being  carried  out. 

As  a  remedy  for  this  continuing  position  of  domina- 
tion the  commission  proposes  that  the  Interiuitional 
Harvester  ('o.  shall  be  divested  of  its  steel  plant,  the 
Wisconsin  Steel  Co.,  and  two  of  its  most  important 
manufacturing  works. 

On  this  point  the  commission  report  says: 

"The  dominating  position  of  the  International 
Harvester  Co.  is  chiefly  with  respect  to  the  harvesting- 
machine  lines  and  particularly  with  respect  to  grain 
binders.  The  maintenance  of  this  position  is  aided  by 
the  steelmaking  business  of  the  company  which  fur- 
nishes it  either  with  large  profits  or  with  steel  at  cost, 
thereby  further  increasing  the  International  Harvester 
Co.'s  dominating  position  by  reducing  its  already  low 
costs  of  manufacture." 

Business  men  well  may  inquire  in  the  light  of  this 
reasoning  of  the  trade  commission  when  does  commer- 


cial i)rovidence  cease  to  be  a  virtue  and  become  an 
offense  in  the  eyes  of  the  law.  Are  manufacturers  to 
be  denied  the  right  to  [)rotect  themselves  on  their  own 
raw  material  supplies?  Shall  business  receive  no  bene- 
fits from  the  exercise  of  foresight  and  sound  judgment? 
The  International  Harvester  Co.  is  a  manufacturer  of 
a  finished  product  of  common  use  and  steel  represents 
one  of  its  most  important  raw  materials.  To  deny  it 
the  privilege  of  protecting  itself  on  steel  would  be 
exactly  similar  to  prohibiting  a  publisher  from  enter- 
ing into  the  manufacture  of  paper  or  an  automobile 
manufacturer  from  engaging  in  the  production  of  some 
nuiterial  essential  to  liis  purposes.  Carried  further  it 
could  be  invoked  to  prevent  an  iron  or  steel  company 
from  controlling  its  own  iron  ore  supplies. 

The  suspicion  cannot  be  escaped  that  the  federal 
trade  commission  in  advancing  this  line  of  reasoning 
was  talking  purely  for  farmer  consumption  and  was 
not  advocating  something  for  which  it  could  expect 
seriously  a  common  sjnse  acceptance. — "Iron  Trade 
Review." 


TORONTO    MEETING    OF    THE  AMERICAN 
SOCIETY  OF  MECHANICAL  ENGINEERS. 

The  40th  Anniversary  of  the  founding  of  the  Amer- 
ican Society  of  Mechanical  Engineers  was  celebrated 
by  the  Ontario  Section  of  the  society  at  a  meeting  in 
the  School  of  Science  building  on  Nov.  5th.  Telegrams 
were  read  from  the  parent  society  in  New  York  and 
from  a  number  of  local  sections  in  the  United  States, 
and  other  Engineering  bodies  expressing  the  cordial 
feeling  between  engineers  and  congratulations  on  the 
40th  birthday.  There  was  also  received  a  cablegram 
from  the  Institution  of  Mechanical  Engineers  of 
London,  England,  reading  : — 

"Heartiest  Greetings  on  o(;casion  fortietii  anniver- 
sary events  recent  years  which  demonstrated  import 
aiu'e  of  engineers  to  civilization  and  established  their 
pf)wer  in  industrial  Avorld  indicate  Jiecessity  for  con- 
tinued expansion  of  engineering  societies  activities, 
signed  Institution  of  Mechanical  Engineers  of  London". 

Prof.  James  Trail  gave  an  illustrated  talk  on  the 
Power  Canal  of  the  Chippewa  development  of  the 
Hydro  Electric  Power  Commission.  This  was  specially 
arranged  as  advance  information  for  the  members, 
who  have  been  invited  by  the  Commission's  Engineers 
to  visit  the  canal.  This  trip  to  Niagara  will  take  place 
within  a  few  weeks  and  further  announcement  will  ])e 
made. 

After  the  lecture,  an  attempt  was  made  to  get  in 
touch  by  wireless  telephone  with  the  Boston  section 
of  the  A.  S.  M.  N.  who  were  expected  to  be  sending  out 
messages  in  connection  with  their  part  in  the  aTiniv- 
ersary  celebration.  The  local  receiving  apparatus 
under  the  care  of  Messrs.  Rosebrugh.  Duncan  and  Hill 
of  the  Faculty  of  Applied  Science  of  the  University 
was  worknig  perfectly  and  picked  up  messages  from 
a  number  of  sources  but  none  from  Boston.  The 
audience  listened  through  multiple  telephone  receivers 
to  a  concert  received  over  the  wireless  telephone  and 
were  much  interested  in  a  description  of  war  time 
wireless  by  Mr.  Duncan.  As  the  expected  Boston 
message  later  came  in  by  ordinary  wire  it  would  appear 
that  the  local  electrical  engineers  had  done  their  full 
duty. 
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STEEL  SHIPBUILDING  IN  CANADA. 

Recent  events  in  connection  with  steel  shipbuilding 
in  Canada  are  discouraging.  As  was  remarked  in  our 
October  issue,  all  but  foolish  optimists  expected  that 
when  the  demand  for  freighting  vessels,  caused  by 
submarine  destruction,  had  been  satisfied,  there  would 
be  in  Canada  a  process  of  elimination  of  those  ship- 
yards that  did  not  possess  the  elements  of  permanence, 
such  as  strategic  location,  nearness  to  sources  of  ma- 
terial and  an  artisan  population,  and  affiliations  with 
allied  industries  possessed  of  reserve  financial  re- 
sources. 

Last  month's  issue  of  this  paper  listed  as  having 
been  closed  down  the  Dominion  Shipbuilding  Compa- 
ny's yard  at  Toronto,  the  British  American  plant  at 
Welland,  the  Foundation  Company's  yard  at  Van- 
couver and  the  coming  closing  of  the  Harbor  Marine 
Company's  yard  at  Victoria.  There  has  since  been 
announced  the  bankruptcy  of  the  Prince  Rupert  Dry- 
dock  &  Engineering  Co.,  with  two  vessels  in  an  un- 
finished state  that  were  being  built  to  the  order  of  the 
Government.  As  in  the  case  of  the  ''Canadian  Squat- 
ter" the  vessels  will  be  completed  by  the  Government. 

The  process  of  commercial  attrition  should  not  be 
allowed  to  proceed  too  far,  if,  as  we  believe,  the  Go- 
vernment has  a  policy  looking  towards  the  perpetua- 
tion of  a  Canadian  mercantile  marine  and  the  conti- 
nuance of  steel-shipbuilding  in  Canada,  otherwise  the 
industry  will  run  the  dangei*  of  entire  disappearance 
while  waiting  for  a  declaration  of  policy.  Without 
definite  state  aid,  in  one  form  or  another,  it  is  unlikely 
that  steel-shipbuilding  at  this  time  can  survive  in  Can- 
ada. The  time  is  coming,  of  course,  when  steel-ship- 
building and  every  industry  that  is  based  on  coal  will 
flourish  mightily  in  Canada,  but  that  time  is  not  yet. 
It  would  be  a  pity  to  see  an  established  industry  die 
by  slow  stages,  as  seems  not  unlikely,  unless  a  vigor- 
ous policy  of  state  aid  is  declared  and  put  into  effect. 

There  are  several  locations  in  Canada,  notably  Ha- 
lifax, Montreal  and  Vancouver,  where  a  steel  ship- 
building industry  is  as  necessary  as  port  improve- 
ments or  Customs  houses,  and  possibly  the  shipyards 
at  these  places  at  this  stage  of  Canada's  growth,  could 
exist  commercially  by  repair  work  and  the  building 
of  small  coastwise  craft,  but  they  will  not  in  the  near 


future  take  the  place  they  could  take  in  the  shipyards 
of  the  world  unless  Canada  will  follow  the  lead  o: 
other  countries  that  have  fostered  shipbuilding  and 
adopt  a  policy  of  direct  financial  aid  for  such  a  pe- 
riod as  may  seem  necessary  to  tide  over  the  period  of 
testing  that  the  industry  seems  now  to  have  entere'l 
upon. 


"Swansong"  of  the  British-American  Shipbuilding  Co. 

At  the  trial  trip  of  the  "Canadian  Squatter",  built 
at  Welland,  and  fitted  together  at  Viekers's  Yard, 
Montreal,  a  luncheon  was  given  on  board  by  Mr. 
Ai'chibald  Welch,  President  of  the  British-America 
Shipbuilding  Company  of  Welland  to  a  representative 
company  of  shipping  men  and  officials  of  the  Canadian 
Shipbuilders'  &  Engineers'  Association.  Mr.  Welch 
gave  an  address  which  was  called  by  the  Montreal 
"Gazette"  the  swan-song  of  the  Welland  Plant,  and 
stated  that  if  certain  action  had  been  jointly  taken  by 
Canadian  shipbuilders  it  would  have  been  possible  to 
obtain  orders  from  France  that  would  have  kept  ship- 
building companies  busy. 

Prince  Rupert  Shipyard  in  Liquidation. 

The  Prince  Rupert  Drydock  &  Engineering  Co.  has 
gone  into  liquidation.  Two  vessels,  of  8,400  tons  dw., 
are  in  an  unfinished  condition  on  the  stocks,  and  the 
closing  down  of  the  work  would  throw  800  men  out  of 
employment.  Under  the  terms  of  the  contract  the 
Government  owns  the  vessels,  and  is  protected  by  a 
guarantee  bond,  but  in  any  case  the  vessels  will  be 
carried  to  completion. 

Launch  of  the  "Canadian  Commander". 

Mrs.  Ballantyne,  the  wife  of  the  Minister  of  Marine, 
launched  the  "  Canadian  Commander  "  at  the 
(Janadian-Vickers  Yard,  Montreal  on  the  30th  October. 

There  were  present  at  the  launching,  in  addition  to 
Mrs.  &  Mrs.  Ballantyne,  Sir  Fred.  Orr-Lewis  the 
President  of  Canadian-Vickers,  and  a  distinguished 
company  of  visitors. 

The  launching  was  made  the  occasion  of  an  import- 
ant statement  by  the  President  of  the  Canadian- 
Vickers,  who  set  forth  the  necessity  for  foreign  orders 
to  keep  the  Canadian  yards  going,  and  the  difficulty 
that  arose  from  the  depreciated  exchange  of  European 
customers.  Mr.  Ballantyne  said  the  Government  real- 
ised the  significance  of  the  problem,  and  had  set  aside 
twenty  million  dollars  to  assist  Canadian  yards  in 
obtaining  foreign  orders,  but,  said  the  Minister  of 
Marine,  "the  Government  recognises  that  this  is  not 
the  permanent  solution  of  the  problem." 

Sir  Fred.  Orr-Lewis  said,  in  pai't : 
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lu  1918,  the  CaiiadiaiiA'ickcrs,  Limited,  tiad  a  pay- 
roll (if  Four  and  oiie-lialf  million  dollars  annually  with 
3,500  workers.  Today  the  company  has  a  payroll  of 
from  three  to  three  and  a  half  millions  and  only  2,200 
men,  which,  as  Sir  Frederick  remarked,  "is  quite  a 
difference  in  the  dinner  pail  as  well  as  in  other  quart- 
ers."' This  was  due  to  lack  of  shipbuilding;  materials 
and  slow  delivery.  It  was  further  pointed  out  by  Sir 
Frederick  that  the  very  bread  and  butter  of  this  irvont 
national  industry  was,  the  building  of  cargo  steamers, 
not  alone  for  the  Canadian  Government,  but  more 
especially  for  foreign  interests  and  for  the  world  at 
large.  Tliis  was  essential  if  the  shipbuilding  industry 
in  Canada  was  to  hold  its  own  with  other  shipbuilding 
nations. 

Two  freighters  had  been  already  been  built  this  year 
for  Norwiegian  interests  and  two  more  were  building. 
"But  we  cannot  expect,"  Sir  Frederick  explained, 
"that  countries  like  Norway  or  Britain  will  contijiuc 
to  spend  their  depreciated  currency  in  Canada.  We 
must  have  a  Government  .subsidy,  to  absorb  the  ex- 
change at  least.  Unless  this  is  done,  the  prospects  are 
not  too  rosy." 

Pointing  out  that  the  industry  has  no  lack  of  men 
and  is  now  to  be  provided  with  steel  plates  made  in 
Canada,  Sir  Frederick  tendered  the  thanks  of  the  com- 
pany to  Mr.  liallantyne. 

The  C.  G.  M.  Marine. 

The  lion.  C.  C.  Ballantyiu'  thanked  Sir  Frederick  on 
beluilf  of  his  wife,  adding  that  this  was  the  first  vessel 
she  had  christened.  He  turned  his  remarks  directly  to 
the  shipbuilding  industry  in  Canada  and  the  activities 
of  the  Canadian  Government  Merchant  Marine,  of 
which  the  vessel  just  launched  was  only  one.  Sixty- 
three  ships,  he  stated,  Avould  be  in  operation  under  the 
C.G.M.M.  flag  bv  next  season.  These  ships  ranged 
from  3,750  tons  to  10,000  tons. 

Ten  ships  of  8,450  tons,  he  added,  had  been  built  for 
the  C.G.M.M.  by  this  yard  and  two  of  4,500  tons.  The 
value  of  these  contracts  had  been  over  seventeen 
million  dollars  and  at  a  lower  average  cost  per  ton 
than  any  other  of  the  17  shipbuilding  yards  of  Canada. 

The  Mini.ster  then  alluded  to  the  even  larger  ship- 
building yard  at  Halifax  with  four  berths,  stating  that 
today  the  shipbuilding  industry  of  Canada  represented 
invested  capital  of  47  million  dollars  and  emplayed 
.50,000  mcTi. 

Dominion  Shipyard,  Toronto,  to  Resume  Building. 

It  is  stated  in  Toronto  that  the  Dominion  Shipbuild- 
ing Company,  which  has  been  idle  for  the  past  several 
months,  will  start  up  again  at  the  end  of  November. 
When  the  shipyards  closed  down  the  company  had  in 
hand  two  unfinished  Government  boats.  In  order  to 
complete  these  and  fini.sh  the  contracts  the  Govern- 
ment has  requested  the  Henry  Hope  Company  of  Pe- 
tei'boro  to  do  the  work..  This  they  have  consented  to 
do  and  will  probably  commence  work  about  the  end  of 
November.  It  is  hoped  that  further  orders  may  come 
in  and  that  the  works  may  be  kept  running  through- 
out the  winter. 

New  Passenger  Vessel  for  Canada  Steamships  Co. 

A  large  steamer  for  service  on  the  Toronto-Niagara 
line,  to  carry  4,000  passengers  and  to  have  a  moving 
picture  theatre  aboard,  will  be  built  by  the  Cajiada 
Steamship  Lines,  Ltd.,  and  is  to  be  ready  for  next 
season,  according  to  an  announcement  made  by  J.  W. 
Noreross,  president  of  the  Canada  Steamship  Lines. 


CANADIAN   ENGINEERING   STANDARDS  ASSO- 
CIATION. 

Issues  Standard  Specification  for  Steel  Railway  Bridge. 

The  Fifst  standiiid  specification  issued  liv  tlie  (Can- 
adian iCngineering  Standards  Association  deals  with 
steel  railway  bridges,  and  is  the  work  of  a  sectional 
committee  on  Steel  Firidge  and  Construction,  of  which 
Mr.  G.  H.  Duggan,  Dominion  Bridge  Company,  is 
Chairman,  and  a  sub-committee  on  Steel  Railway 
Bi-idges,  of  which  .Mr.  P.  Ji.  Motley,  Canadian  I'acific 
Railway,  Montreal,  is  Chairman.  The  personnel  of  the 
two  committees  speaks  more  convincingly  for  the 
authoritative  character  of  its  w^ork  than  anything  else 
could,  and  most  certainly  guarantees  the  standard 
character  of  the  specification. 

The  objects  of  tlie  Canadian  Engineering  Standards 
Association,  as  set  out  in  its  official  circular,  are  as 
follows  : — 

Constitution. 

The  Canailian  Enfjiiipctinf;  Standards  Assof-iatiou  was  formod 
in  l!tl9  with  the  objpct  of  c-arrying  out  in  Canada,  for  the 
l)enefit  of  (Canadian  industry,  work  similar  to  that  dono  in 
Kngland  by  the  British  Kngineering  Standards  Association, 
which  has  proveil  of  such  great  industrial  value.  The  Canadian 
Engineering  Standards  Association  is  not  a  Go\ernment  institu 
tion,  although  it  is  recognized  V)y  the  Canadian  Government. 
The  members,  who  serve  on  its  committees  gratuitously,  are 
(|ualified  by  th(Mr  technical  and  industrial  standing  to  represent 
the  interests  of  manufacturers,  engineers  ami  users,  and  are 
nominated  by  such  bodies  as  the  Canadian  Manufacturers  Asso- 
ciation, the  Canadian  Mining  Institute,  the  Engineering  Insti 
tute  of  (.'anada,  the  engineering  schools  of  the  universities,  the 
railway  services,  important  industrial  firms  and  the  great  pur 
chasing  <lepartments  of  the  Canadian  Government. 

The  Association  has  been  iiicor])orated  by  Dominion  Charter. 
Finance. 

The  Association  is  supfiorfed  by  contributions  from  the  tech- 
nical and  industrial  societies  interested,  as  well  as  •  from  in- 
dividual firms,  and  these  are  sujiplemented  by  a  grant  from  the 
Dominion  Government. 

Method  of  Work. 

When  a  recjuest  or  suggestion  is  received  from  some  respons- 
ible firm  or  person  to  the  effect  that  the  formulation  or  revision 
of  a  Canadian  Standard  is  desirable,  the  Association  confers 
with  the  various  interests'  likely  to  be  affected  by  the  estab- 
lishments of  such  a  standard,  and  arranges  for  the  organization 
of  a  committee  to  consider  the  matter.  This  committee  includes 
representatives  of  the  producers  and  users  of  the  standard  in 
question,  together  with  such  technical  advisers  as  may  be  con- 
sidered desirable.  The  selection  of  such  a  working  committee 
is  accomplished  through  the  proper  sectional  committee  of  the 
Association,  under  the  chairmanship  of  a  member  of  the  Asso- 
ciation. It  the  committee  so  formed  recommends  the  adoption 
or  modification  of  a  standard,  its  findings  are  reviewed  by  the 
Association,  the  Ma'm  ('ommittee  of  which  must  be  thoroughl\' 
satisfied  that  full  consideration  has  been  given  to  the  subject 
before  it  authorizes  publication  by  the  Association. 

The  actual  discussions  as  regards  technical  details  are  thus 
carried  out  by  specially  chosen  representatives  of  the  manufac- 
turer.') and  purchases,  and  the  various  interests,  whether  of  the 
|;i()ducer,  the  user,  or  the-  euKineer,  are  .safe-guarded,  since  all 
these  parties  have  a  voice  in  the  decisions  reached.  In  this  way 
is  is  clear  that  befoie  a  re[)ort,  defining  a  "Canadian  Stanii- 
ard, ' '  is  issued  or  modified,  the  effective  approval  of  all  con- 
cerned will  ha\  e  been  obtained. 

The  services  of  the  various  sectional  and  sub-committees  are 
of  course  available  for  the  "periodical  revision"  of  their  re- 
ports, this  V)eing  necessary  in  order  to  avoid  any  risk  of  retain- 
ing a  standard  in  use  after  inij)rovements  or  changes  of  practice 
have  rendered  it  obsolete  in  any  respect. 

There  is  reason  to  believe  that  the  success  of  the  work  done 
by  the  British  Engineering  Standards  Association  in  the  past 
has  been  largely  flue  to  the  careful  way  in  which  its  main  com- 
mittee has  reviewed  the  work  of  its  various  sectional  and  other 
committees. 

The  Vj.  S.  a.  stanilard  specifications  will,  as  a  rule,  contain 
simply  the  technical  clauses  necessary  for  the  purchase  of  the 
jjroduct  to  which  the  specification  relates,  together  with  such 
tables  and  diagrams  as  may  be  required  for  their  explanation. 
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Testing  Not  Undertaken. 

Attention  should  be  drawn,  to  the  fact  that  while  the  work 
of  the  Association'would  naturally  be  in  close  touch  with  that  of 
the  Standards  Laboratory  or  Bureau  of  Standards  now  projected 
as  a  part  of  the  proposed  Research  Institute,  the  functions  of 
the  two  organizations  are  distinct.  The  Association  having 
been  requested  to  formulate  a  standard  specification  or  set  of 
dimensions  and  having  done  so,  does  not  propose  to  undertake 
the  duty  of  a  testing  authority  in  determining  whether  or  not  a 
given  product  complies  with  its  conditions.  Such  duties  should 
be  (and  it  is  hoped  will  be)  performed  in  Canada  by  an  official 
Standards  Laboratory  as  part  of  its  regular  work. 

Meaning  of  Standardization. 

In  order  to  avoid  misunderstanding  it  may  be  pointed  out 
that  the  term  "Standardization"  refers  primarily  to  the  pre- 
paration of  such  designs,  dimensions  or  specifications  in  indus- 
trial, manufacturing,  or  construction  work  as  will  be  generally 
accepted  and  worked  to  by  all  concerned.  In  the  case,  for  in- 
sance,  of  a  machine  component,  if  its  principal  dimensions  and 
characteristics  are  standardized,  the  number  of  types  or  patterns 
to  be  made  or  kept  in  stock  commercially  is  at  once  reduced, 
lessening  accordingly  the  cost  of  manufacture  and  handling, 
with  corresponding  saving  and  convenience  to  users. 

Work  in  Progress 

Eight  sectional  committees,  four  sub-committees,  and  two 
special  committees  have  now  been  formed  (February  28,  1920), 
as  per  following-  list.  None  of  these  committees  has  yet  had  time 
to  complete  its  first  report,  although  it  is  expected  that  several 
will  be  ready  for  publication  at  an  early  date. 

Sectional  Committee  on  Aircraft  Parts. — Prof.  P.  Gillespie, 
University  of  Toronto,  Chairman. 

Sectional  Committee  on  Steel  Bridges  and  Construction — G.  H. 
Duggan,  Dominion  Bridge  Co.,  Chairman. 

Sub-Committee  on  Steel  Railway  Bridges — P.  B.  Motley,  En- 
gineer of  Bridges,  C.P.R.,  Chairman. 

Electrical  Sectional  Committee — Dr.  L.  A.  Herdt,  McGill  LTni- 
versity.  Chairman. 

Sub-Committee  on  Incandescent  Lamjjs — John  Murphy,  Dept. 
of  Railways  and  Canals,  Chairman. 

Sub-Committee  on  Transformers. — A.  A.  Dion,  Ottawa  Elec- 
tric Company,  Chairman. 

Sub -Committee  on  Telegraph  and  Telephone  Wire — W.  J. 
Duckworth,  G.N.W.  Telegraph  Company,  Toronto,  Chairman. 

Sectional  Committee  on  Wire  Rope — Prof.  H.  M.  Mackay,  Mc- 
Gill University,  Chairman. 

Sectional  Committee  on  Rails  and  Track. — J.  M.  R.  Fairbairn, 
Chief  Engineer  C.P.R.,  Chairman. 

Sectional  Committee  on  Screw  Threads. — H.  ■  H.  Vaughan, 
Dominion  Bridge  Co.,  Chairman.  ' 

Sectional  Committe  on  Steel. — ■).  G.  Morrow,  Steel  Co.  of 
Canada,  Hamilton,  Chairman. 

Sectional  Committee  on  Machine  Parts. — A.  R.  Goldie,  Goldie 
&  McCulioch,  Gait,  Chairman. 


Special  Committee  to  confer  with  British  Delegates  regarding 
Electrical  Fittings. — E.  G.  Burr,  Consulting  Engineer,  Montreal, 
Chairman. 

Special  Committee  on  Material  for  Steel  Forgings. — J.  Leitch, 
Collingwood  Shipbuilding  Company,  Chairman. 

In  most  of  these  cases  the  Committee  having  collected  the 
necessary  information  as  to  the  present  practice  in  Canada,  is 
<'onsider'ing  the  available  data  with  a  fiew  of  formulating  a 
draft  specification. 

Subjects  Under  Consideration  aind  Awaiting  Action. 

A  large  number  of  subjects  on  which  action  has  been  requested 
are  under  consideration  by  the  Main  Committee,  one  of  the  most 
important  being  a  suggestion  for  a  Canadian  Electric  Code. 

The  officers  of  the  Association  are:  Sir  John  Ken- 
nedy, Chairman;  H.  H.  Vaughan  and  T.  A.  Russell, 
Vice-Chairmen ;  Dr.  J.  B.  Porter,  Hon.  Secretary;  and 
R.  J.  Durley,  Secretary,  room  112,  Western  Block,  Ot- 
tawa. 

Tlie  membersliip  of  the  Main  Committee  is  as  follows : 
Nominated  by  the  Canadian  Manufacturers'  Associa- 
tion :  Robert  Hobson,  Steel  Co.  of  Canada ;  R.  E.  Jamie- 
son,  Dominion  Rubber  Co. ;  and  A.  R.  Goldie,  Goldie  & 
McCulioch. 

-  Nominated  by  Canadian  Mining  Institute :  D.  H.  Mc- 
Dougall,  Nova  Scotia  Steel  Co. ;  Dr.  A.  Stansfield,  Mc- 
Gill University;  R.  H.  Stewart,  Vancouver. 

Nominated  by  Engineering  Institute  of  Canada  :  W. 
J.  Francis.  Montreal;  W.  F.  Tye,  Montreal;  H.  H. 
^''aughan,  Montreal. 

Nominated  by  Advisory  Council :  Dr.  Macullum, 
(Chairman  Research  Council ;  Dr.  J.  C.  McLennan,  To- 
ronto University;  R.  A.  Ross,  Montreal. 

Nominated  by  Institution  of  Civil  Engineers :  G.  H. 
Duggan.  Montreal;  Sir  John  Kennedy,  Montreal;  Dr. 
Porter,  McGill  University. 

In  addition  three  nominees  each  are  appointed  by  the 
Universities  of  Toronto,  McGill  and  Laval,  and  a  num- 
ber of  ex-officio  members  represent  various  govern- 
mental interests. 

Copies  of  the  Bridge  Specification,  and  particulars 
of  the  activities  of  the  Association,  can  be  obtained 
from  the  Secretary,  Mr.  R.  J.  Durley,  at  the  address 
given. 


Steel  Wizards,  Past  and  Present 

By  ALBERT  SAUVEUR* 

(An  address  before  the  American  Society  for  Steel 
Treating.) 


We  are  rigluj.v  jn-oud  of  our  achievements,  of  the 
wonderful  steel  industr,y  of  our  country,  of  our  leading 
position  as  the  greatest  iron  and  steel-producing  nation 
in  the  world,  but  lest  wie  forget  what  we  owe  to  the 
steel  wizards  of  other  lands  it  will  be  salutary  to  recall 
their  deeds.  It  will  keep  us  from  too  complacent  an 
attitude  toward  other  mi?tallurgical  nations  reporting 
•smaller  tonnage.  It  should  stimidate  in  us  a  desire  to 
contribute  more  substantially  to  the  progress  of  the 
art  in  which  we  are  interested. 

We  have  been  eminently  successful.  Our  iron  and 
steel  industry  has  added  vastly  to  the  wealth  of  the 
nation.  A  book  has  been  written  entitled  "  The 
Romance  of  Steel;  or  The  Making  of  a  Thousand 
Millionaires."    Our  business  men,  our  captains  of  in- 


*Professor  of  Metallurgy  and  Metallography, 
Harvard  LTniversity. 


dustry,  our  financial  wizards  have  played  their  parts 
most  successfull5^  Can  the  same  tribute  be  paid  to 
our  scientific  and  technical  wizards?  Have  they  played 
their  parts,  or  have  they  been  satisfied  with  following 
the  tracks  of  wizards  of  other  nations?  Can  they  be 
accused  of  parasitic  tendencies? 

I  should  first  describe  what  I  have  in  mind  by  steel 
wizards.  I  mean  those  men  who  have  contributed  the 
great  basic  inventions  upon  which  the  iron  and  steel 
industry  is  founded  —  men  like  Huntsman,  Cort, 
Reaumur,  Bessemer,  Abraham  Darby,  Tsehernoff, 
Osmond,  Le  Chatelier,  Sorby,  Howe — men  whose  dis- 
coveries, inventions  or  scientific  contributions  are 
epoch  making. 

Our  Contribution  Chiefly  Labor-Saving  Devices. 

Is  it  not  true  that  although  being  by  far  the  greatest 
iron-  and  steel-producing  country  we  have  not  contrib- 
uted our  share  of  these  great  inventions,  discoveries 
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»)id  scientific'  achievenieiits.  Is  it  not  true  tluit  our 
('()iitrihutioris  have  been  ehiefly  of  a  raeehaiiieal  kind, 
that  they  have  consisted  in  the  main  in  labor-saving 
devices  and  machinery  destined  to  cheapen  and  speed 
up  production?  In  this  we  have  been  undoul)tedly  suc- 
cessful and  the  importance  of  speeding  up  and  cheap- 
ening production  is  not  to  be  denied  or  belittled,  but 
should  we  be  satisfiinl  with  grciit  advances  in  this  dir- 
ection only? 

American  mechanical  wi/anls  have  |)asse(l  throiigli 
our  steel  plants  and  have  left  their  nuirks,  but  do  we 
not  look  in  vain  for  evidences  of  the  passage  of  Amer- 
ican metallurgical  wizards? 

Is  it  not  true,  and  is  not  the  thouglit  somewhat 
humiliating,  that  if  all  the  contributions  of  American 
metallurgists  and  scientists  to  the  art  of  making  steel 
had  never  been  made,  iron  and  steel  would  continue  to 
be  manufactured,  worked  and  treated  i)ractically  as 
they  are  today,  in  reduced  proportions  to  be  sure,  but 
of  uninii)aired  quality?  Is  it  not  also  true  that  if  the 
contributions  of  English  metallurgists  and  scientists 
were  withdrawn  the  entire  structure  of  the  iron  and 
steel  industry  would  ignominiously  collapse?  We  would 
have  neither  puddling  furnaces,  nor  crucible  steel,  dov 
bessemer  steel,  nor  open-hearth  steel,  iior  rolling  or 
forging  appliances. 

We  make  more  pig  iron  than  any  other  country,  but 
the  blast  furnace  was  neither  invented  nor  develop?d 
in  the  United  States.  We  have  discarded  the  expensive 
fuel  charcoal,  but  this  was  first  done  by  the  English- 
man Dud  Dudley  in  1619.  We  make  more  coke  and 
use  more  coke  for  iron  making  than  any  other  nation, 
but  coke  was  first  made  and  first  used  as  a  blast- 
furnace fuel  in  England  by  Abraham  Darby,  who  in 
1735  had  the  inspiration  of  treating  coal  as  the  char- 
coal burners  were  treating  wood. 

More  waste  gases  issue  from  our  blast  furnaces  than 
in  any  other  country,  and  possibly  we  utilize  them  more 
thoroughly,  but  this  has  been  made  possible  by  the  in- 
vention of  metallurgists  of  other  nations:  by  Aubertot 
in  France,  who  in  1811  took  a  ])atent  for  the  utilization 
of  the  waste  gases;  by  James  Beaumont  Xeilson  of 
Glasgow.  Avho  in  1828  first  suggested  the  \ise  of  hot 
blast;  by  Robert  du  Four  in  France  and  James  Palmer 
Budd  in  England,  who  in  1833  and  1845  i-espectively 
suggested  the  heating  of  the  blast  by  burning  waste 
gases;  by  Philip  Taylor  in  England,  who  in  1840  sug- 
gested the  closing  of  the  top  of  the  furnace  that  the 
waste  gases  might  be  collected ;  by  G.  Parry  of  Eng- 
land, who  in  1850  invented  the  bell  and  hopper  or  cup 
and  cone  as  a  means  of  closing  the  top  of  the  furnace  : 
and  by  the  Englishman  E.  A.  Gowper,  who  in  1860 
introduced  the  use  of  regenerative  brick  stoves.  We 
have  now,  T  believe,  a  greater  number  of  gas  blowing 
engines  than  any  other  country,  but  the  internal-com- 
bustion engine  using  blast-furnace  gas  was  developed 
at  Seraing  in  Belgium  and  we  were  at  first  quite  re- 
luctant to  adopt  it. 

As  notable  improvements  in  blast-furnace  operations 
we  may  claim,  I  believe,  the  automatic  loading  by  skip 
ears  and  inclined  planes  and  the  doTible  bell  and  hop- 
per which  that  method  requires. 

We  make  more  wrought  iron  than  any  other  country, 
but  the  reverberatory  nuddling  furnac;"  was  invented 
in  England  in  1784  by  Henry  Cort  aiid  the  wet  puddling 
process  was  iiitroduced  in  that  country  also  by  James 
Hall  and  8.  B.  Rogers  about  1830. 


In  the  Steel  Industry. 

We  have  a  very  important  crucible-steel  industry, 
but  crucible  steel  was  first  made  by  an  English  clock 
maker.  Huntsman,  in  1740,  while  the  method  we  follow 
by  which  we  do  away  with  the  necessity  of  using  blister 
or  converted  steel  was  introduced  bv  the  Englishman 
Mushet  in  1801. 

We  are  making  more  bessemer  steel  than  any  other 
nation,  but  the  bessemer  converter  and  its  necessary 
effuipment  was  invented  in  1856  by  the  illustrious  Bes- 
semer, An  P]nglishman  of  French  parentage,  and  the 
bessemer  process  was  made  successful  by  Robert  For- 
rester Mushet,  another  Englishman  who  discovered  the 
iH'cesity  of  adding  spiegeleisen  or  manganese  in  some 
other  form. 

The  basic  bessemer  process,  in  which,  to  be  sure,  we 
are  little  interested,  resulted  from  the  masterly  invest- 
igation and  study  of  two  Englishmen,  Sydney  Gilchrist 
Thomas  and  his  cousin  Percy  C.  Gilchrist,  in  1878. 

We  make  more  open-hearth  steel  than  any  other 
country,  but  the  regenerative  furnace  is  not  an  Amer- 
ican invention  and  oi)en-hearth  steel  was  first  made  by 
the  French  metallurgist  Eraile  Martin  in  1865. 

We  are,  if  I  am  not  mistaken,  making  more  electric 
steel  than  any  other  country,  but  we  tf)ok  practically 
no  part  in  the  development  of  the  electric  furnace  for 
steel  making,  the  furiuice  we  most  use  being  the  inven- 
tion of  the  French  metallurgist  Ileroult. 

We  make  more  ferro-alloys  and  more  special  or  alloy 
steels  than  any  other  nation,  but  the  most  important  of 
these  with  the  exception  of  high-speed  steel  we  owe  to 
the  labor  of  metallurgists  and  scientists  of  other  coun- 
tries. 

Our  yearly  tonnage  of  malleable  castings  is  very 
nmch  greater  than  that  of  any  other  nation,  but  the 
invention  of  the  process  is  to  be  credited  to  the  illus- 
trious French  chemist  Reaiunur.  who  described  it  in 
1722.  To  him  also  we  owe  the  first  scientific  study  and 
disclosure  of  the  cementation  and  ease-hardening  pro- 
cesses. 

We  roll  and  forge  more  steel  than  any  other  nation, 
but  with  the  inijiortant  exception  of  the  three-high 
rolling  mill,  rolling  and  forging  ai)pliances  were  not 
invented  by  us.  The  two-high  pull-over  grooved  mill 
was  invented  by  Cort ;  tlie  reversing  mill  in  1866  by 
Ramsbottom  in  England ;  the  universal  mill  is  a  German 
invention  ;  the  continuous  mill  was  invented  in  1861  by 
the  Englishman  Charles  White,  although  it  has  been 
much  improved  by  the  American  engineers  Bedson 
and  Morgan.  We  owe  the  steam  hammer  to  the  genius 
of  two  Englishmen,  James  Watt  and  James  Nasmyth, 
and  hydraulic  presses  to  the  Englishmen  Bessemer  and 
(Jledhill. 

We  treat  a  larger  tonnage  of  steel  than  any  other 
country,  but  can  we  claim  that  the  scientific  investiga- 
tions which  have  lifted  the  art  of  treating  steel  to  such 
high  degree  of  perfection  are  due  chiefly  to  American 
metallurgists  and  scientists?  Is  it  not  true  that  with 
the  exception  of  the  invaluable  contributions  of  Prof. 
Howe  the  work  has  been  done  chiefly  in  Russia  by 
Tschernoff,  in  England  by  Sorby,  Roberts-Austen, 
Arnold.  Stead  and  Rosenhain.  and  in  France  by 
Osmond,  Le  Chatelier,  GuiUet,  Charpy,  Portevin, 
Chevesnard  and  Grenet? 

High-Speed  Steel  the  Exception. 

The  discovery  of  high-speed  steel,  or,  if  you  prefer, 
of  the  treatment  imparting  high-speed  properties  to 
certain  steels,  by  F.  W.  Taylor  and  Maunsel  White.  I 
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am  inclined  to  consider  as  our  one  epoch-making  con- 
tribution to  the  metallurgy  of  steel.  I  am  well  aware 
that  some  have  tried  to  throw  doubts  on  the  novelty 
of  this  discovery,  but  in  my  opinion  their  contentions 
are  not  only  ungenerous  but  unjustified.  It  continues 
to  shine  as  the  brightest  American  star  of  the  metal- 
lurgical sky. 

America's  Roll  of  Honor. 

On  a  roll  of  honor  for  notable  inventions,  discoveries 
or  improvements  in  the  art  of  making,  Avorking  or 
heating  iron  and  steel  or  for  notable  and  fruitful  scien- 
tific contributions  to  that  art,  the  following  Americans 
are,  I  believe,  entitled  to  a  place : 

H.  H.  Campbell,  for  designing  the  first  tilting  open- 
hearth  furnace. 

John  Fritz,  for  his  invention  of  the  three-high  rolluig 

mill.  .       ,  ^ 

James  Gayley,  for  conceiving  and  executmg  the  dry- 
ing of  the  air  blown  into  blast  furnaces. 

A.  L.  Holley,  for  notable  improvements  in  the  con- 
struction of  bessemer  mills. 

Henry  M.  Howe,  for  his  invaluable  scientific  contrib- 
utions to  our  knowledge  of  steel. 

Robert  W.  Hunt,  for  his  pioneer  work  m  bessemer 
steel  and  in  steel-rail  manufacture. 

W.  R.  Jones,  for  introducing  the  use  of  mixers  m 
steel  making.  . 

Julian  Kennedv,  for  notable  improvements  m  the 
construction  of  blast  furnaces  ^nd  of  blast-furnace 

equipment.  „      ,   •  i 

F.  W.  Taylor  and  Maunsel  White,  for  their  epoch- 
making  discovery  of  high-speed  steel. 

Samuel  T  Wellman,  for  notable  improvements  m 
the  construction  of  open-hearth  furnaces,  for  design- 
ing and  constructing  charging  machines  and  other  use- 
ful appliances.  .  . 

Frederick  W.  Wood,  for  his  introduction  ot  the  cai- 
casting  method  for  steel  ingots. 

Cionclusion. 

The  natural  conclusion  of  my  remarks  must  be  a  wish 
that  we  mav  become  more  prolific  in  steel  wizards  ot 
the  first  order-that  is,  in  metallurgists  who  will  not 
be  satisfied  in  merely  speeding  up  production  through 
ingenious  labor-saving  and  other  devices,  but  who  will 
bend  their  energy  and  talent  toward  tlie  discovery  of 
new  and  epoch-making  methods  of  producing,  working 
and  treating  steel  that  we  may  in  ^^ure,  as  the  ead- 
ing  metallurgical  country,  contribute  our  full  shaie  to 
metallurgical  progress. 


COKE  BREEZE  BURNED  EFFICIENTLY 

Showing  Results  Obtained  After  Tests  on  Burning 
Metallurgical  Coke  in  Under-Feed  Stokers-. 

By  A.  H.  BLACKBURN. 
Coke  breeze  is  a  mass  of  fine  abrasions  obtained  in 
the  manufacture  of  coke.  In  amount  it  it  usually  abou 
6  per  cent  of  the  total  coke  produced.  This  refuse  is 
variable  in  size,  but  screening  will  usually  ^l^^^^^f  P^J 
cent  passing  a  1/2  inch  mesh  screen,  and  60  per  cent 
'assing  one  of  iVs  inches.  But  the  finer  particles, 
ranging  from  dust  to  %  inches  ar-e  too  small  to  burn 
efficiently  without  special  apparatus  and  therefore 
there  is  no  demand  for  this  size. 

The  heat  value  of  coke  breeze  is  very  food,  the  aver- 
age sample  when  dry  showing  between  10,000  and  li,- 
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000  B.  T.  U.  Approximate  analysis  will  show  a  rather 
variable  composition  as  is  shown  in  the  following  table. 

B.C.  P.C. 

Fixed  carbon   60  75 

Volatile  •      5  8 

Ash   15  22 

Moisture   4  20 

Coke  breeze  is  often  used  when  mixed  with  coal  and 
fired  by  hand.  Naturally  this  would  not  give  the  very 
highest  efficiency  although  it  does  effect  an  appreci- 
able saving  on  the  coal  bill.  Other  plants  have  at- 
tempted to  burn  pure  coke  breeze  or  mixtures  of  coke 
breeze^  and  coal  on  various  stokers  without  much  suc- 
cess. The  fault  lies,  mostly  with  the  stoker.  Usually 
the  slope  is  too  steep,  or  the  fuel  bed  too  thin,  and  other 
common  features  prove  undesirable  when  burning  this 
fuel.  It  soon  became  apparent  to  power  plant  engineers 
that  a  special  stoker  would  become  necessary  to  give 
efficiency  with  such  light  fuel. 

After  a  series  of  tests  one  stoker  Avas  found  to  give 
excellent  results  with  coke  breeze  as  originally  designed 
and  that  could  be  easily  modified  to  give  the  very  best 
results.  This  stoker  is  designed  on  the  under-feed  prin- 
ciple. The  slight  slope  on  the  retort,  only  eleven 
degrees,  give  a  reliable  fuel  bed ;  the  fuel  fed  from  un- 
derneath gives  an  even  fire  at  all  times ;  the  automatic 
control  gives  a  perfect  control  of  fuel  and  air  supply, 
and  the  constant  movement  of  the  bed  prevents  clinker 
formation.  It  was  found  that  excellent  fires  could  be 
maintained  when  using  pure  coal,  different  propor- 
tion of  coal  and  coke  breeze,  or  pure  coke  breeze,  with- 
out any  change  in  the  stoker.  The  mixing  was  done  in 
bins  for  the  tests  on  this  stoker,  simulating  natural  con- 
ditions in  any  plant. 

These  advantages  met  the  difficult  requirements 
necessary  to  burn  coke  breeze.    They  are : 

The  mixing  mechanism  must  be  simple  in  order  to 
accomodate  conditions  in  existing  plants. 

Coke  breeze  mixtures  must  be  held  together  so  that 
the  particles  of  coke  may  "freeze"  thus  permitting  the 
air  pressure  to  facilitate  combustion.  Holes  in  the  fire 
and  slippage  of  the  fuel  bed.  must  be  avoided. 

The  fuel  bed  should  be  kept  fairly  thin  as  otherwise 
heavy  clinkers  will  develop,  necessitating  high  air 
pressure. 

Light  air  pressure  is  necessary  as  otherwise  the  fine 
particles  of  breeze  are  blown  up  into  the  baffling  of 
the  boiler  or  down  onto  the  dump  plate  and  holes  in  the 
fire  develop. 

The  slope  of  the  fuel  bed  should  be  slight  as  other- 
Avise  the  coke  breeze  Avill  accumulate  thickly  at  the  rear 
of  the  furnace,  necessitating  a  great  amount  of  burning 
on  the  dump  plate,  causing  large  clinker  formation. 

Due  to  the  abrasiA'e  nature  of  the  coke  breeze  moving 
parts  are  not  desirable.  Also  the  stoker  construction 
should  be  such  as  to  avoid  an  excessive  amount  of  sift- 
ings  dropping  through  into  the  air  chamber. 

As  coal  and  coke  pockets  may  form  in  the  hopper 
causing  an  uneven  fire  in  the  furnace,  flexible  control 
of  retorts  permitting  variable  speeds  of  feed  are  desir- 
able. 

One  test  of  this  particular  stoker  that  shows  good 
results  was  run  at  a  Michigan  plant.  The  stokers 
tested  were  the  Jones  "A-C"  multiple  retort  type.  A 
mixture  of  225  pounds  of  coke  breeze  to  100  pounds  of 
coal  was  burned  with  an  efficiency  of  65.6  per  cent  at 
155.5  per  cent  rating.  Also  with  a  mixture  of  325 
pounds  of  coke  breeze  to  100  pounds  of  coal.  141.1  per 
cent  was  developed  with  59.1  per  cent  efficiency. 
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Sevor.il  i)roniin(Mit  enjfiiieors  in  the  steel  iiuhistfy 
witnessed  tliese  tests  iind  wei'c  very  i'.-i voi-fil)! y  impress- 
ed by  the  results  sliown. 

As  far  as  was  p()ssil)le  usual  \vorkin<;'  conditions  were 
duplieated.  The  simplest  possible  mixing  scheme  was 
used.  Each  component  of  the  fuel  chai'ge  was  weighed 
sei)arately  and  the  coal  and  coke  breeze  were  then 
mixed  Avith  shovels  and  fed  into  the  hoppers.  The  coke 
breeze  was  very  fine,  ranging  in  size  fi'om  dust  to  3-H 
inch.  The  stoker  e(pii[)ment  was  used  as  found,  no 
alterations  being  uuide.  It  had  been  in  service  for 
about  three  years,  and  had  been  on  the  line  for  five 
weeks  prior  to  the  test,  o])erating  24  hours  a  day  with 
variable  loads.  The  usual  efficieiu*y  gave  from  150  to 
250  per  cent  of  rating. 

A  simikir  test  was  made  in  1919  i)y  the  Ford  Motor 
Co.  on  a  larger  scale.  Here  the  coal  and  coke  breeze 
w^ere  stoi-ed  separately  and  mixed  by  dropjung  alternate 


charges  of  each  into  a  travelling  bin,  and  fed  from  this 
into  the  hoppers.  They  obtained  <'xcellent  results  with 
a  mixture  of  two  parts  coke  ijreeze  to  one  part  coal. 
They  arc  now  using  this  mixture  as  their  regular  fuel 
w  ith  a  i/rc;it  saving  of  money.  Its  use  will  be  introduced 
in  otiiei-  installations  in  the  Foi-d  plant,  particularly  at 
their  River  Rouge  steel  plant. 

Both  tests  described  were  conducted  on  stokers  hav- 
ing an  inside  furnace  length  of  8  feet  7  ifiches,  with  the 
usual  tuyere  block  openings.  It  is  believed  that  still 
better  results  might  be  sec\ired  on  a  longer  stoker,  sa.v 
of  10  feet  4  inches  in  length,  and  by  the  use  of  inore 
tuyere  block  openings.  This  latter  feature,  naturally, 
would  permit  a  greater  volume  of  air  at  low  pressure 
to  be  admitted  into  the  fuel  bed.  This  would  tend  to 
increase  nuiteriaiiy  the  ratings  and  efficiencies  ob- 
tained. 


The  Use  of  Ontario  Iron  Ore  for  Canadian  Furnaces 

Paper  Read  Before  the  Canadian  Institution  of  Mining 
&  Metallurgy.— Winnipeg,  27th  October,  1920. 
Reproduced  by  Special  Permission. 

By  Capt.  II.  E.  Knol)el. 


The  subject  of  Ii-on  and  Steel  is  such  a  comprehensive 
one,  that  it  would  be  impossible  within  the  scope  of  a 
short  paper,  to  more  than  touch  on  one  phase  of  it. 
What  I  shall  endeavour  to  do,  is  to  show  that  there 
are  almost  unlimited  supplies  of  low  grade  iro)i  avail- 
able in  Ontario,  which  could  be  made  merchantable  and 
suitable  for  furnace  practi.se  through  beneficiation — the 
term  used  to  denote  some  preliminary  treatment  to  in- 
creasje  the  metallic  contents  or  eliminate  deleterious 
constituents.  No  information  about  this  can  be  found 
in  the  (rovernment  reports,  which  are  not  only  quite 
incomplete,  but  totally  fail  to  appreciate  the  potential 
value  of  such  deposits. 

Two  notable  instances  of  beneficiation  are  alread.v 
in  operation  in  Ontario,  one  at  the  Magpie  Mine  in  the 
Michipicoten  District  wliere  Siderites  running  35  p.c.  Fe 
are  calcined  and  raised  to  50  p.c.  metallic  contents;  and 
the  other  at  the  Moose  Mt.  Mine,  where  l)anded  mag- 
netites running  37  i).c.  in  iron  are  magnetically  con- 
centrated to  a  product  of  63  p.c.  Fe, 

It  is  quite  unnecessary  to  stress  the  importance  of 
the  Iron  and  Steel  Industry  of  a  country  and  the  rela- 
tion it  bears  to  its  prosperit\-.  It  has  become  an  axiom 
If  any  j)roof  were  needed  of  such,  that  proof  has  cer- 
tainly been  furnished  during  the  war.  Germany's  iron 
resources  were  fa.st  coming  to  an  end  and  it  was  the 
annexation  of  the  Brieux  Basin  in  the  French  Lorraine 
that  she  was  primarily  fighting  for.  This  would  have 
made  her  indepeiulent  of  foreign  importations  of  ore, 
and  crippled  the  iiulustrial  future  of  France  at  the  same 
time.  Xo  discussion  of  Iron  and  Steel  can  take  place 
without  referring  to  coal;  the  two  subjects  are  in- 
separably related,  and  in  that  connection  it  is  interest- 
ing to  note  that  the  loss  of  the  Saar  Valley,  wdiich  is  at 
present  being  admitnstered  by  one  of  your  fellow  citi- 
zens, is  i)robal)ly  the  bitterest  blow  Germany  has  to 
content  with.  That  is  the  picture  on  one  side  of  the 
Atlantic. 

On  this  side  of  the  ocean,  altlio  Canada  has  built  up 


a  substantial  Iron  and  Steel  Industry,  she  stands  alone 
in  the  uni((ue  and  unenviable  position  of  being  the  only 
portion  of  the  British  Empire  that  has  not  developed 
her  own  iron  ore  resources  and  scarcely  touched  her 
coal.  The  necessity  of  her  so  doing  has  not  in  the  past 
been  so  apparent.  She  probably  followed  the  line  of 
least  resistance.  The  Atlantic  fui'iiaces  procure  their 
coal  locally  and  their  ore  from  the  inexhaustible  depos- 
its of  Belle  Isle,  Newfoundland.  They  also  omii  the 
mines  and  the  ore  comes  from  a  sister  colony.  On  the 
other  hand,  with  the  exception  of  a  small  percentage 
of  ore  that  comes  from  the  ^Iichi|)icoten  l^istrict,  the 
Ontario  furnaces  derive  all  their  supply  of  both  iron 
and  coal  from  the  United  States. 

At  the  present  time,  less  than  5  j).c.  of  the  ore  smelt- 
ed in  (,'anada  is  of  domestic  origin,  and  yet  nearly  $200,- 
000,000  worth  of  iron  ore  and  Iron  and  steel  products 
are  imported  annually. 

All  tliese  facts  are  so  well  known  and  have  of  late 
so  often  been  brought  to  the  attention  of  the  public  and 
the  Government^ — through  the  Press  and  by  resolutions 
from  Boards  of  Trade  and  Mining  Conventions, — that 
T  only  repeat  them  by  way  of  introducti(ui  to  a  si)ecial 
plea  that  vigorous  action  be  taken  to  i)laee  the  country 
on  an  independent  basis  in-.so-far  as  a  domestic  source 
of  these  raw  materials,  iron  and  coal,  is  concerned. 
Until  this  has  come  to  pass,  Canada  can  never  be  con- 
sidered to  have  fully  entered  into  the  nationhood,  that 
the  part  she  played  in  the  war  entitles  her. 

Ontario  Iron  Ranges. 

In  making  a  brief  survey  and  necessarily  very  rough 
estimate  of  some  of  the  iron  Ranges  of  Ontario,  t  am 
going  to  confine  it  to  those  that  are  tributary  to  the 
Great  Lakes  and  are  tapped  bv  the  Canadian  National 
Rail  way.  Probably  comparatively  few  ])eople  are  in- 
terested in  iron  ore.  but  no  citizen  of  the  country  can 
help  but  be  interested  in  the  future  of  the  National 
Railway.  It  is  safe  to  say.  that  there  is  no  single  factor 
ttiat  would  do  more  to  bridge  the  gulf  between  the  p]ast 
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and  the  West — tliat  900  miles  sti-eteli  from  Sudlmry  to 
the  Manitoba  boundary — tlian  the  development  of  the 
iron  ranges  that  extend  over  a  large  part  of  its  lengtli 
— -and  there  is  no  class  of  freight  that  would  be  so 
remunerative  to  the  Railway  as  the  carrying  of  large 
tonnages  of  ore. 

Speaking  generally,  it  may  be  stated  tiiat  up  to  date, 
no  high  grade  ores  have  been  found.    It  has  frequently 
been  I'emarked  that  the  International  Boundary  seems 
to  divide  riches  from  poverty  insofar  as  iron  ore  is 
concerned,  and  this  is  generally  ascribed  to  the  greater 
erosion  from  glacial  denudation  that  the  Canadian 
deposits  have  undergone.   This  probably  is  partly  true, 
but  the  fact  that  bodies  of  iron  ore  Avere  able  to  sur- 
vive up  in  Hudson  Bay, — like  those  of  the  Nastapoka 
Sound,  Belcliler  Islands,  and    Sutton    Mills, — where 
glacial  action  must  have  been  more  intense,  is  some 
proof  that  the  loss  through  this  has  been  exaggerated. 
It  must  be  remembered  that  with  the  exception  of  some 
magnetite  deposits  Avhieli  do  appear  on  the  surface  and 
are  hard  enough  to  have  Avithstood  erosion,  concentra- 
tions of  iron  ore  are  mainly  subsurface  occurrences, 
depositions  in  synclinal  folds  and  pitching  troughs, 
and  even  where  they  may  have  originally  appeared  on 
the  surface,  due  to  their  comparative  softness,  they  may 
be  expected  to  be  found  beneath  swamp  and  lake  areas, 
and  frequently  covered  with  drift. 

Two  of  the  ore  occurrences  on  the  south  shore  of 
Lake  Superior  were  found  to  outcrop,  but  it  was  by 
following  the  lean  siliceous  ajid  magnetite  parts  of  the 
iron  formation,  which  had  withstood  erosion,  that  ores 
were  finally  discoA'ered  by  underground  methods. 

Up  to  1911,  7,200,000  "^ft.  of  diamond  drilling  had 
been  completed  on  the  iron  ranges  on  the  south  shore 
of  Lake  Superior  in  exphtring  for  high  grade  ores,  in 
comparison  with  only  50,000  ft.  of  drilling  in  the 
Thunder  Bay  District.  This  probably,  in  part,  accounts 
for  the  absence,  so  far,  of  high  grade  ores  on  the  Can- 
adian side,  but  a  further  reason  is  most  likely  to  be 
foimd  in  the  fact,  that  with  the  exception  of  the  Loon 
Lake  deposits,  Avhich  are  an  eastern  extension  of  the 
Mesabi  range,  all  the  ores  so  far  found  are  of  Keewa- 
tin  age,  which  has  proved  to  be  less  prolific  in  high 
grade  concentrations  that  those  in  the  Lower  Huronian 
or  Animikie  series. 

Starting  from  Moose  Mt.,  on  the  east,  an  immense 
•tonnage  has  been  demonstrated  of  banded  magnetites 
running  about  37  p.c.  iron.  These  are  treated  with  fine 
grinding  in  the  Grondal  Process  and  yield  briquettes 
averaging  63  p.c.  metallic  contents  Avith  a  2  to  1  con- 
centration. 

Similar  bodies  of  ore  are  also  found  at  BurAvash  and 
Onaping.  On  Shagatoska  Lake,  north  of  Biscotasing, 
some  20,000,000  tons  of  high  suliahur  ore  averaging 
55  p.c.  Fe  and  about  16  p.c.  S,  haA^e  been  proved  up  by 
diamond  drill.  These  make  an  excellent  product  AA^lien 
roasted. 

From  Little  Long  Lake  to  the  east  shore  of  Nepigon 
Lake,  three  promising  areas  exist  shoAving  large  bodies 
of  jas])ilite  ores  averaging  from  35  to  45  p.c.  metallic 
contents.  One  outcrop  on  Little  Long  Lake  averages 
43  p.c.  Fe  over  a  Avidtli  of  400  ft. 

At  Loon  Lake,  east  of  Port  Arthur,  tlie  ore  beds  are 
composed -of  high  grade  hematite  interbanded  Avith  lean 
taconite.  The  ore  is  readily  hand  sorted  and  yields  2 
tons  of  merchantable  product  from  3  tons  of  material. 
On  the  McConnell  property  ovei-  4,000,000  tons  have 
been  jiroA'ed  by  diamond  drill, running  Avhen  sorted  from 
50  to  55  p.c.  metallic  contents,  and  of  Bessemer  grade. 


The  Avhole  field,  it  is  estimated,  may  produce  25,000,- 
000  tons  of  an  extremely  desirable  and  Ioav  phosphor 
ore. 

The  Kaministi((uia,  Conmee  Township  and  Mattawan 
ranges,  Avest  of  Fort  William,  shoAv  immense  outcrops 
of  banded  jaspilites,  averaging  35  p.c.  Fe,  and  better. 
Tests  made  Avith  coarse  crushing,  using  1/4"  mesh,  and 
,iigs,  haA'e  produced  a  concentrate  running  50  p.c.  Fe 
Avith  a  2  to  1  concentrati(m. 

On  the  Atikokan  Range,  east  of  SabaAve  Lake,  the 
Atikokan  Iron  Mine  has  proved  by  development  and 
diamond  drill  some  10,000,000  tons  of  ore,  averaging 
55  p.c.  Fe,  2  p.c.  S,  and  .1  p.c.  Phos.  They  have  shipped 
up  to  date  86,433  tons  running  59.85  p.c.  Fe,  2  p.c.  S, 
and  .11  Phos. 

West  of  SabaAve  Lake  some  15,000,000  tons  of  high 
sulphur  ore  has  been  demonstrated  bv  drill,  averaging 
55  p.c.  Fe,  13  p.c.  S  and  .03  Phos. 

A  test  shipment  of  400  tons  analyzed  after  roasting 
65.53  p.c.  Fe,  .02  p.c.  Phos.,  3.44  p.c."  Silica  and  .59  Sul- 
phur, Avhich  is  a  very  excellent  example  of  Avhat  bene- 
ficiation  can  do  to  an  ore.  • 

An  approximate  estimate  made  by  the  United  States 
Geological  Survey  of  iron  bearing  formation  on  the 
Canadian  side,  tributary  to  Lake  Superior  and  exclusive 
of  the  Michipicoten  District,  placed  the  reserves  at  nine 
billion  tons  that  Avould  run  35  p.c.  iron  content,  or 
better. 

The  largest  proportion  of  these  ores  are  jaspilites, — 
mixtures  of  magnetite  and  specular  ore  banded  Avith  a 
siliceous  gangue.  Experiment  has  shown  that  tliere  is 
no  physical  difficulty  in  making  a- successful  concen- 
trate of  such  ores,  Avhere  the  individual  bands  of  ore 
are  of  merchantable  grade,  and  Avliere  they  separate 
cleanly  from  the  gangue  and  do  not  require  fine  crush- 
ing for  the  operation.  Those  that  are  more  intimately 
mixed  necessitating  fine  crushing,  are  then  best  treated 
by  a  preliminary  magnetic  roast  and  magnetic  concen- 
tration. 

Whatever  the  form  of  beneficiation,  Avliether  it  be 
handpicking,  jigging  or  some  other  form  of  Avet  con- 
centration, —  magnetic  concentration,  —  calcining  or 
roasting,  it  is  of  course  done  at  an  added  cost  to  the 
final  product. 

The  representations  that  have  been  made  to  Parlia- 
ment by  those  interested  in  the  Iron  Industry  for  a 
bounty  on  Iron  Ore,  have  had  hi  view  the  fact  that  prac- 
tically all  Canadians  ores  recjuire  some  form  of  bene- 
ficiation to  make  them  merchantable  and  that  can  only 
be  obtained  at  an  added  cost.  The  expenditure  on 
labour  and  supplies  necessary  for  the  production- of  the 
ore  and  the  profits  to  be  derived  from  its  transporta- 
tion Avould  repay  the  country  many  times  Avhatever  the 
bounty  entailed. 

American  Ore  Resources. 

Turning  to  the  American  side,  the  source  from  Avhich 
we  derive  our  ores— it  is  computed  that  the  reserves 
of  ore  of  merchantable  grade  in  the  Avhole  Lake  Superior 
region,  Avill  be  exhausted  at  the  present  rate  of  consump- 
tion Avithin  about  25  years,— a  small  period  compared 
to  the  magnitude  of  the  industry.  When  these  reserves 
begin  to  fail,  it  is  not  to  be  expected  that,  hoAvever, 
cordial  the  relations  betAveen  the  tAvo  countries  may  ])e' 
it  Avill  extend  to  dividing  up  their  stock  piles  Avith  us' 
I  particularly  emphasize  the  cordial  relations  that 
exist  betAveen  the  tAvo  countries  at  the  present  time,  but 
it  would  be  obviously  the  part  of  Avisdom  to  prepare 
for  the  day  Avhen  that  relationship  may  possible  become 
less  cordial  or  even  hostile. 
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If  there  is  already  a  feeliug  in  certain  quarters  that 
the  diminishing  supply  of  anthracite  should  be  con- 
served for  the  benefit  of  the  country  that  raised  it, 
there  is  nothing  unreasonable  in  expecting  a  similar 
attitude  towards  iron  ore.  Unless  in  the  meantime  fur- 
ther discoveries  of  merchantable  ores  are  found,  the 
American  furnaces  will  then  be  dependent  on  ores 
similar  to  our  own,  which  on  account  of  their  leanness 
or  deleterious  constituents,  require  some  preliminary 
treatment  or  beneficiation  to  make  them  suitable  for 
furnace  practise.  In  order  to  provide  for  this  con- 
tingency, on  the  experience  gained  in  an  experimental 
plant  erected  at  Duluth,  a  plant  of  3,000  ton  capacity 
is  now  being  erected  and  will  be  in  operation  next 
season,  at  Babbitt,  Minnesota,  to  treat  magnetite  ores 
containing  only  20  to  30  per  cent  metallic  contents. 
This  should  serve  as  an  example  of  what  can  and  should 
be  done  on  this  side  of  the  line,  with  the  ores,  of  which 
I  have  given  you  only  a  rough  summary,  and  many  of 
w^hicli  contain  considerably  higher  percentages  of  iron 
than  those  that  will  be  treated  at  Babbitt. 

Smelting  of  Iron  Ores. 

The  question  of  the  smelting  of  iron  ores  necessarily 
entails  a  discussion  on  coal,  or  its  substitute,  electrical 
energy.  The  region  in  whicli  the  iron  ranges  occur  is 
without  fuel  resources  l)ut  is  provided  Avith  abundant 
water  powers.  The  direct  reduction  of  iron  ores  and 
conversion  into  steel  in  the  electrical  furnace  is  only 
likely  to  be  economically  successful  in  very  exceptional 
circumstances. 

Coal,  of  every  grade  of  excellence,  is  obtainable  in 
Alberta,  but  transportation  costs  prohilut  its  use  in 
competition  with  American  coal  to  points  on  tlie  Great 
Lakes. 

The  most  probable  solution  of  tlie  problem  of  utiliz- 
ing domestic  supplies  of  both  iron  and  coal  would  seem 
to  be  in  the  nature  of  a  compromise  by  employing  car- 
bon fuel  only  for  the  reduction  of  the  ore  to  the  metallic 
state  and  using  electrical  energy  for  the  final  high 
temperature  treatment.  The  extra  transportation 
charge  by  using  Alberta  coals  for  the  comparatively 
small  quantity  of  carbon  fuel  necessary,  would  then  be 
of  less  consequence.  It  must  be  remembered  that  the 
largest  single  item  of  cost  of  the  final  product  is  the 
one  of  transportation,  which  is  the  total  cost  of  trans- 
portation necessary  to  bring  together  all  the  ingredients 
of  a  furnace  charge,  coal,  limestone  and  iron,  and  to 
transport  the  finished  product,  to  the  consuming"  areas, 
As  the  balance  of  power  shifts  west  and  the  main  con- 
suming areas  are  the  three  pi-airie  provinces,  the  ap- 
parent disadvantages  of  using  Alberta  coal  may  dis- 
appear. 

Where  Iron  and  Coal  meet,  Avhere  there  is  ample  sup- 
ply of  cheap  hydro  electric  poAver,  and  where  the 
manufacturing  and  distributing  centre  lies  at  the  doors 
of  the  consuming  areas,  there  will  eventually  be  found 
the  Metropolis  of  the  Iron  Industry. 

Academic  discussions  of  such  subjects  as  this  fail, 
unless  they  are  supplemented  hy  vigorous  representa- 
tion of  some  constructive  policy. 

In  that  connection,  1  would  submit  that  Government 
assistance  be  petitioned. 

First,  for  a  suitable  bounty  on  all  Canadian  iron 
ores  mined  and  marketed  without  restriction^payable 
to  the  mine  operator,  to  ensure  that  it  is  the  miner  of 
the  ore  who  will  receive  the  benefit — and  to  be  oper- 
ative over  a.  sufficient  period  of  years  to  make  the  ex- 
ploration for  the  iron  ores,  the  development  and  opera- 
tion of  the  same,  an  attractive  proposition  to  capital. 


Secondly,  for  the  installation,  at  some  suitable  point, 
of  a  concentrating  Unit,  on  a  sufficient  scale  to  make 
economic  determinations,  for  the  beneficiation  of  jas- 
pilite  ores,  those  that  are  most  representative  of  the 
large  reserves  of  Ioav  grade  ores  available. 

I  believe  that  both  these  suggestions  Avill  meet  Avith 
your  approval  and  I  have  A-ery  good  reason  to  believe 
that  they  will  be  entertained  Avith  a  sympathetic  hear- 
ing at  OttaAva. 


To  summarize  the  problem  of  an  Iron  and  Steel  In- 
dustry for  Western  Canada,  utilizing  a  purely  domestic 
source  of  both  iron  and  coal — the  salient  points  Avould 
seem  to  be  these  : — 

1.  There  are  undoubtedly  immense  tonnages  of  low 
grade  ores  available,  tributary  to  the  Great  Lakes  and 
provided  Avith  transportation  by  the  Canadian  National 
Railway. 

2.  That  these  ores  can  be  raised  to  merchantable 
grades  and  rendered  suitable  for  furnace  practise  by 
various  methods  of  beneficiation. 

3.  That  a  ready  market  can  be  obtained  in  many  in- 
stances for  the  waste  rock  eliminated  by  the  process 
of  beneficiation,  for  purposes  of  concrete  road  metal, 
or  ballast. 

4.  That  excellent  Avater  poAver  for  production  of 
electrical  energy  exists  throughout  the  region. 

5.  That  the  absence  of  carbon  fuel  can  be  probably 
minimised  by  a  combination  process  of  reduction  to 
metallic  state  by  pulverized  coal  and  final  treatment  in 
an  electrical  furnace. 

6.  That  Alberta  coals  could  be  used  for  this  purpose 
OAving  to  the  comparatively  small  percentage  of  carbon 
fuel  required,  even  Avith  existing  methods  of  transpor- 
tation. 

7.  That  the  proximity  to  tlie  markets  of  the  tliree 
Prairie  Provinces  ensures  an  advantage  for  the  product 
over  Eastern  Furnaces. 

I  have  attempted  to  make  out  a  case  for  the  West- 
ern  Iron  and  Steel  Industry.  If  any  further  argument 
Avere  necessary,  it  Avould  be  to  point  to  the  adverse  trade 
balance  of  $192,000,000  of  imports  over  exports  during 
the  fiscal  year  of  1919-1920  of  mineral  products,  chiefly 
iron  an  coal,  the  loss  in  exchange  alone  amounting  to 
$40,000,000.  The  farming  community  of  these  provinces 
may  not  be  very  interested  directly  in  an  Iron  and  Steel 
Industry,  and  tlie  Avays  and  means  by  AA'hich  the  Gov- 
ernment could  aid  in  establishing  one,  l)ut  they  are 
paying  their  due  proportion  of  that  $40,000,000.  " 


NOVA  SCOTIA  MINERS'  WAGES. 

Representatives  of  the  U.  M.  W.  of  A.  from  the  Nova 
Scotia  District,  accompanied  by  John  P.  White,  of  the 
U.  M.  W.  international  headquarters  Avere  in  con- 
ference most  of  the  Aveek  ending  November  6th  at 
Montreal,  and  at  final  meetings  on  the  9th  it  is  under- 
stood that  a  tentative  settlement  of  the  Avage  ques- 
tion Avas  arrived,  pending  ratification  by  the  mem- 
bers of  the  union  after  the  case  has  put  before  them  by 
the  leaders.  The  nature  of  the  settlement  has  no't 
been  divulged,  but  it  is  understood  to  be  a  compro- 
mise on  the  findings  of  the  Royal  Commission,  and  the 
principal  consideration  Avas  the  admittedly  harmful 
effect  any  further  large  increase  in  coal-miners'  wages 
.would  have  upon  the  ability  of  the  Nova  Scotia  com- 
panies to  hold  their  markets  and  keep  the  steel  plants 
in  operation. 
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The  Case  for  a  Bounty  on  Iron  Ore  Mining 

in  Canada 

Iron  Ore  Mining,  and  an  Adequately  Developed  Iron  and  Steel  Industry, 
are  Essential  to  Industrial  Independence  in  Canada 


The  present  status  of  irtju  ore  mininp:  in  Canada  is 
in  anythin}?  but  a  satisfactory  eondition,  consideriu'r 
the  enormous  bodies  of  iron  ore  within  its  borders. 

The  majority  of  the  known  deposits  are  what  is 
known  as  low-f^rade  ore,  and^require  more  or  less  treat- 
ment to  bring  them  to  merchantable  f^rades,  to  meet 
furnace  requirements. 

The  general  classification  of  low-grade  ores  contain 
all  non-merchantable  ores.  On  the  basis  of  iron  cont- 
ent, they  may  be  classified  as  follows: 

1.  Ores  containing  less  than  40  p.c.  of  natural  iron. 

2.  Ores  containing  between  40  p.c.  and  50  p.c.  nat- 
ural, iron  that  are  used  to  some  extent  at  the  present 
time  as  concentrating  ores,  or  are  mixed  with  ores  of 
high  iron  content,  in  order  to  increase  the  tonnage. 

■i.  Ores  containing  over  50  ]).c.  natural  iron  that  ai'c 
not  of  the  necessary  physical  structure  to  meet  dem- 
ands of  furnace  practice. 

The  necessary  treatments  take  the  form  of  magnetic 
separation,  roasting,  calcining,  grinding  ami  briquet- 
ting,  and  are  collectively  known  as  "beneficiation ". 
All  of  these  forms  are  well  known  to  metallurgists,  and 
have  been  brought  to  a  high  degree  of  perfection, 
'especially  on  the  iron  ranges  of  Miniu'sota,  where 
eiiormous  sums  have  been  expended  in  exhaustive 
ex|)eriments  to  demonstrate  the  commercial  feasibility 
of  magnetic  separation,  and  other  forms  of  beneficia- 
tion, with  results  that  are  so  highly  satisfactory  that 
millions  of  dollars  are  being  expended  in  the  construc- 
tion of  plants  for  tlie  exploitation  of  low-grade  mag- 
netites, averaging  between  25  p.c.  and  30  i).c.  natural 
iron  content. 

The  Mesabi  Iron  (Company  expended  .$750. 000  in 
testing  magnetic  separation,  in  an  experimental  ])lant. 
at  Duluth,  Minn,  on  or.^s  of  this  character  from  the 
Eastern  Mesabi  range,  aiul  are  now  constructing  an 
operating  plant  at  liabbitt.  Minn,  the  first  unit  of 
which,  Aviil  entail  an  expeiuliture  of  ^3,000,000  and 
have  a  capacity  of  3,000  to  4,000  tons  per  day.  They 
are  la.ying  out  a  town  on  broad  and  permanent  lines 
at  this  point,  including  all  modern  conveniences  for  a 
large  force  of  operatives,  metallurgical  and  office 
staffs,  showing  their  confidence  in  the  future  outcome 
of  their  enterjirise.  This  plant  will  be  in  operation 
this  Autumn,  and  will  enter  the  shipping  class  on  the 
opening  of  navigation  in  1921.  It  is  fully  expected 
that  it  will  be  a  prominent  factor  in  iron  ore  shipments 
from  Lake  Superior  in  the  years  to  come. 

This  uiulertaking  is  being  carried  out  by  exp.-rienced 
metallurgists  and  iron  ore  mining  operators,  after 
thoroughly  satisfying  themselves  that  ores  of  the  low 
iron-content  mentioned  above,  can  be  mined,  ti-eated 
atul  placed  on  the  market,  in  a  form  to  meet  the  high- 
est furnac;^  i-equireinents,  at  a  profit,  in  competition 
with  the  Irigh-grade  ores  of  the  Mesabi  range.  The 
efficiency  of  the  machines  developed  in  the  Mesabi 
Iron  Company  is  such,  that  the  concentrates  can  be 

*A  memorandum  i)resente(l  to  tli  -  Tariff  Commis- 
sion at  Port  Arllnir.  Kifli  October.  1!»2().  liy  -1.  .1. 
()■(  'onnor. 


])erfectly  controlled,  from  the  hnvest  grade,  up  to 
72.4  p.c  iron  content,  thus  enabling  them  to  meet  any 
furnace  demand.  The  concentrates  are  produced  in 
the  form  of  a  porous  sinter,  a  most  desirable  form  for 
furnace  use. 

The  iron  deposits  of  Northern  Ontario  are  very 
similar  in  character  to  the  low-grade  ores  of  the  East- 
ern Mesabi,  and  are  largely  amenable  to  the  same 
form  of  treatment.  Therefore,  we  should  consider  our- 
selves fortunate,  that  experience  and  responsible  indiv- 
iduals, have  successfully  carried  the  beneficiation  of 
low-grade  magnetites  through  the  experimental  stage, 
and  set  tlie  pace  for  what  may  be  done  with"  similar 
ores  in  Ontario. 

Canada  has  immense  quantities  of  beneficiable  ore< 
in  the  prospected  i)arts,  more  particularily  Northern 
Ontario,  that  are  known  to  contain  many  millions  of 
tons,  at  points  traversed  by  the  Canadian  National 
Railway,  the  Canadian  Pacific  Railway,  and  the  Algo- 
ma  Central  Railway.  This  will  obviate  a  large  initial 
expenditure  for  transj)ortation  facilities,  which,  ordin- 
arily have  to  be  overcome  in  the  development  of  new 
iron  fields. 

p]stimates,  based  upon  diamond  drilling,  place  the 
quantity  of  ore  in  certain  Northern  Ontario  deposits 
at  figures  ranging  from  100,000,000  tons  downward, 
in  other  ])rovinces  of  the  Dominion,  there  are  very 
large,  but  less  definitely  measured,  possibilities  in  avail- 
able ore. 

In  this  connection,  it  may  be  pointed  out  that  only 
about  50,000  feet  of  diamond  drilling  has  been  done  on 
the  Ontario  ranges,  as  against  some  10,000,000  feet  on 
the  Minnesota  ranges.  Drilling  so  far  carried  on.  has 
I'esidted  in  disclosing  large  bodies  of  good  merchant- 
able ore,  Avhere  only  lean  jaspilites  showed  on  the 
surface.  It  nuiy  reasonably  be  assumed  that  further, 
and  sustained  drilling  will  locate  other  valuable 
deposits,  when  iron  ore  mining  receives  the  encourag- 
ement that  is  its  due. 

Statements  covering  details  of  tonnage  of  the  var- 
ious Northern  Ontario  and  other  ranges,  are  included 
in  an  appendix  hereto. 

Our  known  deposits  of  iron  ore  thus  represent  sup- 
plies for  years  to  come.  The  potentialities  of  the  un- 
))rospected  portions  of  the  Dominion  are  enormous. 

Iron  ore  mining  in  Canada  is  confined  to  Northern 
Ontario.  The  Algoma  Steel  Corporation,  Ltd..  operat- 
ing the  Magpie  Mine,  producing  siderite  ore,  and  the 
Moose  Mountain  Ltd.  operating  magnetite  properties 
in  the  District  of  Sudbury,  constitute  the  oidy  activities 
in  iron  ore  operations.  Both  these  companies  have 
extensive  reserves  of  ore,  proven  by  diamond  drilling 
and  milling  develo])ment  work.  Both  companies  have 
carried  beneficiation  y^rocesses  to  such  an  extent,  that 
they  are  convinced,  that  with  reasonable  Government 
aid,  these  low-grade  ores  can  be  profitably  converted 
into  marketable  grades. 

This  has  been  arrived  at,  only  after  an  extremely 
large  expenditure,  and  is  highly  significant  of  what 
the  possibilities  are  in  beneficiating  low-grade  ores. 
It  .shoAVs  that  under  proper  encouragement.  Canada 
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may  produce  sufficient  domestic  ore  to  displace  the 
United  States  ore  we  are  importing  at  the  present  time. 

Canada's  imports  of  iron  ore  has  passed  the  2,000,- 
000  ton  mark  annually.  Imports  of  iron  and  steel 
products  for  the  year  ending  March  31st,  1920  reached 
the  enormous  figure  of  $189,907,602.  With  an  extens- 
ive railway  mileage,  years  in  arrears  for  betterments, 
and  necessary  upkeep,  after  six  years  of  almost  com- 
plete cessation  of  all  classes  of  constructive  develop- 
ment. With  the  necessity  of  catching  up  these  arrears, 
and  meeting  the  growing  wants  of  our  fast  developing 
country,  the  imports  of  iron  ore,  and  iron  and  steel 
products,  may  reasonably  be  expected  to  increase,  un- 
less active  steps  be  taken  to  develop  a  domestic  iron 
and  steel  industry,  and  displace  the  imported  ores,  and 
iron  and  steel  products  by  our  own  resources. 

The  tonnage  of  domestic  ore  charged  to  furnaces  in 
Canada,  has  fallen  from  about  300,000  tons  in  1915,  to 
less  than  100,000  tons  in  1919,  or  about  5  p.c.  of  the 
total  tonnage  smelted-  Of  the  total  of  653,137  tons  of 
ore  charged  to  7  blast  furnaces  in  Ontario,  for  the  six 
months  ending  June  30th,  1920,  only  58,387  tons  were 
of  domestic  origin,  the  balance  being  imported  from 
the  United  States.  Exports  of  domestic  ore  are 
negligible. 

What  Iron  Ore  Mining  Means  to  Canada. 

It  is  quite  abvious  that  the  successful  operation  of 
iron  mines  means  more  that  the  employment  of  so  much 
labour.  It  implies  a  maximum  of  activity  in  all  lines 
of  endeavour,  a  continuous  flow  of  freight  traffic,  so 
necessary  to  our  National  Railways,  the  erection  of 
steel  works,  by-product  plants,  wire,  and  wire  nail 
plants,  slag-cement  works,  and  all  classes  of  industries 
subsidiary  to  iron  and  steel  works.  It  also  implies  the 
upbuilding  of  prosperous  communities  in  the  agricult- 
ural areas  surrounding  the  iron  ore  deposits.  The 
magnificent  stretches  of  arable  land  in  the  great  clay 
belt  of  Northern  Ontario  will  be  brought  under  cultiv- 
ation, with  markets  provided  by  an  iron  mining  indus- 
try. No  class  in  the  community  will  receive  greater 
or  more  direct  benefit  that  the  farmer. 

An  iron  and  steel  industry,  on  an  adequate  scale, 
will  do  more  to  solve  the  tariff  problems  of  the  former 
in  Canada,  than  anything  that  could  be  done  in  his  be- 
half, by  way  of  tariff  changes.  We  can  never  hope 
to  have  cheap  agricultural  machinery  Avhile  we  are 
obliged  to  import  raw  material  in  the  vast  quantities 
we  are  now- doing. 

If  trade  and  commerce  in  Canada  is  to  be  put  on  a 
sound  foundation,  it  is  plain  that  this  must  be  built  up 
on  a  combination  of  the  two  great  basic  industries,  of 
mining  and  agriculture. 

Canada  has  done  her  part  well  in  the  upbuilding  of 
the  blast  furnace  industry,  in  granting  $17,000,000 
in  bounties  during  the  period  of  1896-1912.  Without 
these  furnaces,  Canada  would  have  been  in  a  sorry 
plight  during  the  Great  War.  While  they  have  been, 
and  are  doing  splendid  service,  they  have  been  built 
up  at  the  expense  of  the  neglect  of  our  own  ores.  This 
can  be  accounted  for,  largely  from  the  fact  of  the  easj' 
accessibility  of  United  States  high-grade  ores,  and  the 
further  fact,  that  beneficiation  had  not  been  brought 
to  the  high  state  of  perfection  it  is  in  today. 

There  are  many  reasons  why  Canada  should  take 
definite  and  immediate  steps  to  develop  an  iron  ore 
mining  industry,  some  of  which  may  be  briefly  sum- 
marized as  follows : 

1.  The  vital  necessity  of  establishing  an  iron  and 


steel  industry  on  a  stable  basis,  in  order  to  secure 
the  industrial  independence  of  Canada  in  the 
matter  of  iron  ore. 
2-  The  development  of  our  vast  resources  in  iron 
ore,  as  a  means  of  defraying  the  tremendous  fin- 
ancial obligations  created  by  the  war,  the  profit- 
able development  of  our  gigantic  railway  system, 
and  the  improvement  of  the  water-ways  of  the 
Dominion. 

3.  The  Canadian  National  Railway  traverses  four- 
fifths  of  the  iron  or«  deposits  of  Northern  Ont- 
ario, and  would  be  immediately  and  directly 
benefited  by  the  increased  traffic  developed  bj'  an 
iron  mining  industry.  The  product  of  the  -mine 
may  be  made  the  largest  single  source  of  railway 
traffic  in  Canada.  In  the  United  States,  the  min- 
ins:  industry  contributes  between  55  p.c.  and 
60  p.c.  of  all  freight  moved.  Iron  ore  mining- 
contributes  a  larger  volume  of  freight  traffic  than 
any  other  branch  of  the  mining  industry. 

4.  To  produce  from  its  own  ores  the  plates  necessary 
for  the  construction  of  the  ships  of  Canada's 
Merchant  Marine,  a  branch  of  industry  vital  to 
the  future  prosperity  of  the  Dominion,  if  a  profit- 
able and  successful  export  trade  is  to  be  built  up, 
and  to  enable  Canada  to  take  her  old  place  in  the 
world's  shipping  lists  in  the  matter  of  registered 
tonnage,  that  she  occupied  at  Confederation. 

5.  To  furnish  the  traffic  necessary  to  keep  the  ships 
of  Canada's  Merchant  Marine  profitably  employ- 
ed in  exporting  manufactured  articles  to  world 
markets. 

6.  To  solve  the  farmers'  tariff  problem,  by  the  man- 
ufacture   of    cheaper    agricultural  machinery, 
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more  and  more  of  which  will  be  required  as  thf 
west  develops. 
7.  The  development  of  Northern  Ontario's  iron  on' 
resources  would  do  more  to  wipe  out  the  "East 
and  West"  in  Canada,  than  anythinj?  else  that 
could  be  undertaken.  It  would  form  a  completo 
union  of  the  two  ^po<rraphical  sections. 
S.  It  would  materially  decrease  imports,  ri<rht  tli^ 

balance  of  trade,  and  stabilize  exchanp^e- 
While  Ontario's  iron  ore  resources  have  been  more 
particularly  referred  to  in   tliis  memorandum,  these 
reasons  apply  with  equal  force  in  every  Province  of  the 
Dominion. 

Needs  of  an  Iron  Ore  Industry. 

As  mentioned  above,  the  iroti  ores  of  the  Ontario 
ranjics  recpiire  some  form  of  treatment  to  brinff  then 
to  grades  suitable  for  furnace  use.  The  cost  of  this 
treatment  varies  with  the  different  grades  and  qualities 
found  in  the  Canadian  ranges.  To  place  Canadian  iron 
ore  operators  on  a  parity  with  United  States  producers, 
some  form  of  Government  aid  is  vitally  necessary  to 
enable  them  1o  overcome  the  cost  of  the  necessary 
beneficiation. 

The  Dominion  Government  has  been  memorialized  by 
a  larger  number  of  Boards  of  Trade,  Municipalities, 
Mining  and  otliei-  Industrial  organizations,  praying  foi- 
the  granting  of  a  subsidy,  to  cover  a  period  of  fifteen 
years,  of  a  fixed  sum  of  seventy-five  cents  per  ton,  on 
all  Canadian  ii-on  ore  mined  and  marketed  witluMit 
I'estriction. 

If  Government  aid  to  the  extent  of  seventy-five  cents 
per  ton,  be  granted  on  all  iron  ore  mined  in  Canada,  it 
would  immediately  make  possible  the  develo[)ment  of 
the  immense  deposits  of  low-grade  magnetites,  hema- 
tites, and  siderite  ore  of  the  Northern  Ontario  ranges. 
As  iron-ore  mining  is  now  at  such  a  low  ebb  in  Canada, 
the  amounts  accruing  to  iron-ore  operators  under  this 
system,  would  be  very  small  for  the  first  few  years,  as 
it  would  take  sojiie  time  to  equij)  and  develo])  ore  lands, 
befoi-e  the  shipping  stage  could  be  reached.  The 
amounts  payable  thereafter,  depending  as  they  do,  on 
ore  actually  mined,  beneficiated,  shipped  and  sold,  will 
simply  be  a  measure  of  the  growth  of  the  industry.  The 
larger  they  are,  the  larger  will  be  the  i)enefit  to  the 
country  generally,  as  the  sul)sidy  would  bring  about 
disproportionately  large  returns  in  the  stinuilation  of 
industrial  activity. 

Tangible  assistance  of  seventy-five  cents  per  ton  on 
all  Canadian  iron  ore  mined  and  marketed  without 
restriction,  will  unquestionably  induce  widespread 
activity  in  iron  ore  mining  in  Canada.  The  subsidy 
should  be : 

(a)  In  force  for  fifteen  years. 

(b)  Paid  monthly  to  mine  operators. 

(c)  Reckoned  (1)  when  the  ore  is  milled  or  treated, 
on  the  long  ton  weights  going  into  the  milling  or  treat- 
ing process;  and  (2)  when  not  milled  oi'  treated,  on  the 
long  ton  shipi)iiig  weights  going  to  the  furnace. 

Necessity  for  Utilization  of  Our  Low-Grade  Ore. 

The  Province  of  Ontario  is  wholly  dependant  on  the 
United  States  Lake  Superior  ranges  for  its  supply  of 
high-grade  iron  ore.  The  enormous  tonnages  of  these 
ores  that  are  being  mined,  shipped  and  smelted — be- 
tween 55  and  60  million  tons  annually — naturally  sug- 
gests the  question  :  How  long  will  these  ranges  hold 
out  an  available  sup])ly  of  high-grade  ore  for  Can- 
adian furnaces?  The  terrific  drain  on  their  resources 
must,  within  a  measurable  length  of  time,  bring  them 
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ffighestComlmsliimEfficiencyHeaiis 
Lower  Costs  attdBetter  Heat  Treating 

THE  temperature  of  industrial  heating  furnaces  can 
be  closely  regulated  and  held  within  close  limits 
with  Jones  Under-Feed  Stokers. 

Fuel  is  fed  automatically,  and  can  be  adjusted  to  any 
requirement.  Air  is  automatically  supplied  in  propor- 
tion to  the  coal  feed,  and  in  the  exact  amount  to  insure 
highest  combustion  efficiency.  Since  combustion  is 
complete,  the  flame  produced  is  smokeless  and  coal 
cost  is  a  minimum. 

The  unequalled  simplicity  of  Jones  Stokers  makes 
maintenance  extremely  low.  Operation  is  simple,  so 
that  no  skilled  labor  is  needed.  No  doors  to  open — no 
chilling  drafts  throvigh  the  furnace.  Adaptable  for 
every  type  of  furnace,  burning  any  grade  of  coal. 

Our  new  booklet,  "Industrial  Heating  Furnaces"  shows 
many  typical  installations  and  contains  much  furnace 
data  of  value. 

The  Under-Feed  Stoker  Co.  of  Canada,  Ltd. 

81  Victoria  St.,  TORONTO 


:ns  (48) 


IRON    ANT)    8TEEL    OP  CANADA 


Novfinl»fr,  V.)2(). 


1()  llie  p(»iii(  of  (le))lct  ion,  insoriii-  ;is  Hk;  Ii i^'li-gradn 
iiuitcrifil  is  concerned.  It  would  seem,  therefore,  that 
Ontario  ores  must,  at  no  distant  date,  ])e  called  npon 
to  supply  the  furnace  requirements  of  this  province. 
It  is  but  the  part  of  sound  economy  to  be  pre])ared  for 
that  eventuality.  The  only  means  of  reaching  that 
stage,  where  Ave  will  have  an  abundant  supply  of  our 
own  ores,  is  through  Governmental  assistants  by  way 
of  a  subsidy,  to  offset  the  costs  of  benef iciation. 

When  the  utilization  of  our  low-grade  ores  is  under- 
taken, it  must  be  on  a  large  scale,  with  large  plant 
units,  capable  of  handling  large  tonnages  daily.  The 
plants  must  be  built  in  the  most  substantial  manner, 
equipi)ed  with  machinery  that  will  operate  efficiently 
and  continuously,  under  heavy  loads,  with  a  minimum 
of  personal  attention.  This  requires  a  large  invest- 
ment of  capital,  that  can  only  be  induced  to  take  up  the 
enterprise,  with  the  Government  assistance  above  re- 
ferred to.  These  plants  will  require  to  have  heavy  and 
costly  machinery  installed,  most  of  which,  woidd  have 
to  be  imported,  on  which,  the  Government  sliouM  i-cniit 
the  duty,  as  a  further  measure  of  assistance. 

To  shoAV  that  the  references  to  the  high-grade  ore 
supplies  of  the  United  States  Lake  Superior  ranges, 
have  not  been  overdrawn,  I  beg  to  (|U()te  ^Prof .  Edwai-d 
W.  Davis,  of  the  Minnesota  School  of  Mines  Bxpei-i- 
mental  Station,  University  of  Minnesota,  Minneapolis, 
Minn.,  in  Bulletin  No.  7,  May  22nd,  1920  in  "The  Future 
of  Lake  Superior  District  as  an  Iron  Ore  Producer:" 
"It  is,  of  course,  recognized  by  everyone,  that  at 
some  future  date  all  of  the  merchantable  ore  will 
have  been  removed  from  the  district.    This  date  is 
placed  by  various  estimators  at  from  15  to  80  years 
hence.    This  statement  is  based  on  the  assumption 
that  the  present  rate  of  shipment  will  continue  until 
the  ends,  of  the  season  of  the  last  year.    This,  of 
course,  cannot  be  the  case.    The  history  of  any  suc- 
cessful mining  district  shows  that  during  the  first 
few  years  of  life,  small  tonnages  of  high-grade  ma- 
terial are  mined.    As  time  passes,  and  a  district  is 
more  largely  exploited,  the  tonnage  mined  each  year 
increases.   As  the  tonnage  increases  the  grade  of  the 
ore  usually  becomes  lower.    After  a  certain  time, 
the  yearly  production  reaches  a  maximum,  and  after 
the  maximum  is  passed,  the  production  gradually 
decreases.    The  rate  of  decrease  is  quite  rapid  at 
first,  but  absolute  depletion  may  not  occur  for  many 
years.    The  distribution  of  the  Lake  Superior  ores 
among  the  various  furnace  companies  shows  that, 
while  some  companies  have  a  sufficient  supply  or 
ore  to  last  them  30  or  40  years,  other  companies  have 
enough  to  last  only  5  or  6  years.   These  companies 


jirc  jilrcady  looking  about  for  new  sources  of  ore 
su|q)ly.  and  if  tbfy  arc  not  ff)und  in  the  Lake  Su- 
j)crior  flistrict,  the  companies  will  go  elsewhere." 
It  may  thus  be  seen  that  the  present,  source  of  i^upply 
of  high-grade  ores  for  Ontario  furnaces,  have  but  a 
comparatively  few  years  of  expected  life. 

Electrical  Development 
Northern  Ontario  is  ir]  tlic  fortunate  [)Osition  of 
possessing  an  abundance  of  Avater  powers,  that,  on 
flcvelopment,  must  play  a  considerable  part,  and  be  an 
important  factor  in  the  development  and  utilization  of 
our  iron  ores. 

The  Nepigon  River,  in  the  Distr  ict  of  Ttiunder  Bay, 
is  now  under  development  by  the  llyiiro  Electric  Power 
Commission,  of  Ontario.  This  River  has  a  capacity  of 
200,000  II.P.  of  electric  energy.  The  two  first  units  of 
the  ])resent  development  will  be  ready  for  distribution 
at  tlic  Head  of  the  Lakes,  December  15th,  1920,  follow- 
ed a  further-  distfiliution  uf)  to  75,000  II.P.  earlv  ijr 
192l". 

Wlien  these  j)owers  are  litdved  up  with  the  modern 
mctliods  and  processes,  for  metallizing,  and  furnacing 
by  electricity,  already  designed  by  a  Canadian  metal- 
lurgist, Mr.  James  W.  Moffatt,  of  Toronto,  Ave  may 
reasonably  look  for  the  creation  of  a  stable  iron  and 
steel  industry,  based  on  domestic  ores,  at  an  early  date, 
provided  tlie  suggested  aid  be  given  by  the  Goverm- 
ment. 

These  water  powers  are  so  located  throughout  North- 
ern Ontario,  as  to  be  Avithin  easy  access  of  all  the  iron 
ore  ranges  from  the  District  of  Rainy  RiA'er  on  the  A\-est, 
to  the  most  easterly  deposits  in  the  Districts  of  Algoma 
Sudbui'v. 
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EDITORIAL 


The  Steel  Trade  Outlook 


The  steel  trade  at  this  time  is  in  a  very  similar  posi- 
tion to  that  of  the  coal  trade  in  the  early  part  of  1919. 
At  that  time  there  was  the  appearance  of  an  over- 
production, but  actually  there  was  the  reality  of  a 
shortage.  The  deception  was  caused  by  abstention 
from  buying,  based  on  the  unwarranted  hope  of  a 
reduction  in  coal-selling  prices,  the  ability  to  abstain 
from  purchasing  by  large  users,  such  as  railways  and 
public  utility  companies,  arising  from  the  general 
using-up  of  stocks.  The  immediate  effecjt  of  this 
deliberate  lessening  of  demand  was  idleness  at  the 
collieries  during  the  Spring  and  early  Summer  of 
1919,  and  a  rush  for  coal  during  the  Autumn.  Demand 
was  therefore  least  insistent  when  the  collieries  could 
furnish  the  coal,  and  most  insistent  when,  largely  from 
the  effect  of  weather  conditions  upon  transportation, 
the  collieries  were  unable  to  make  deliveries. 

The  underlying  factor  causing  the  rebound  of  coal 
demand  after  its  artificial  suppression  in  North  Am- 
erica, was  the  world  shortage  of  coal,  the  continuing 
existence  of  which  is  generally  admitted,  requiring  no 
evidence  to  be  adduced  in  proof. 

Now  that  production  of  coal  in  the  United  States  is 
being  maintained  at  a  satisfactory  level,  and  the  war- 
time stimulation  of  steel  demand  has  entirely  dis- 
appeared, the  true  post-war  level  of  coal  selling-prices 
in  the  United  States  is  becoming  apparent.  In  regard 
to  bituminous  coal  adapted  to  use  in  steel  manufacture, 
the  cost  of  production  will  now  range  around  $2.50  to 
$3.00  per  ton,  which  compares  with  from  $1.00  to 
$1.75  before  the  war,  representing  a  post-war  level  of 
production  cost  of  at  least  $1.50  higher  than  the  pre- 
irar  level. 

Respecting  the  future  trend  of  the  curve  of  coal 
costs,  we  surmise  that  it  unlikely  ever  again  to  dip 
permanently  below  the  present  level  of  production 
costs,  (selling  prices  are  another  story)  but  the  chief 
uncertainty  is  the  period  for  which  the  present  cost 
level  will  persist  before  it  again  resumes  the  upward 
trend.  Nothing  is  more  certain  in  modern  trade 
economics  than  a  definite  and  unremitting  persistence 
in  the  upward  trend  of  the  cost  of  coal  production. 
This  statement  is  based  on  premises  of  physical  factors, 
of  certain  predictable  effect,  and  does  not  take  into 


account  political  or.  social  tendencies  that  are,  of 
course,  unforeseeable. 

Recent  high  prices  for  coal  in  the  United  States 
reflect  local  shortage  of  coal  arising  from  transporta- 
tion deficiencies,  speculation  in  "spot"  coal,  profiteer- 
ing and  disorganization  of  distributing  agencies. 
Recent  declines  in  coal  selling-prices  represent  closer 
approximation  to  pitmouth  prices,  some  recovery  in 
distributing  efficiency,  and  an  increase  in  production 
made  possible  by  the  ability  of  the  railways  to  take 
the  coal  from  the  collieries  and  permit  the  miners  to 
work  more  steadily. 

It  may  be  surmised,  therefore,  that  coal  prices  and 
coal  production  are  now  stabilised  on  a  peace-time 
basis,  so  far  as  bituminous  coal  is  concerned.  Anthra- 
cite does  not  concern  the  steel  maker. 

A  diagnosis  of  the  future  course  of  the  steel  trade 
may  be  deduced  from  analogy  with  past  events  in  the 
coal  trade,  because  steel  prices  must  always  follow  the 
rise  and  fall  of  coal  prices. 

It  appears  probable  that  while  there  is  at  this  time 
an  appearance  of  over-production  in  steel,  the  reality 
is  that  a  definite  shortage  exists,  and  that,  as  was  the 
case  with  coal,  there  is  an  artificial  suppression  of 
demand  based  on  the  hope  of  lower  prices  in  steel,  or 
at  least  on  the  emergence  of  a  steel  selling-price  that 
will  represent  the  post-war  level  of  steel  based  on  a 
similar  level  of  coal  cost,  wages  and  transportation 
charges.  This  is  what  is  meant  by  the  term  "stabiliza- 
tion." 

Just  so  soon  as  the  public  makes  up  its  mind  that  the 
selling  price  of  steel  and  steel  products  represents  that 
permanently  higher  notch  in  cost  of  post-war  days, 
when  compared  with  the  dead  and  forgotten  figures 
of  pre-war  times,  the  rebound  in  steel  demand  will 
come  just  as  quickly  and  insistently  as  it  came  in  the 
ease  of  coal. 

As  the  artificial,  and,  as  it  afterwards  plainly  ap- 
peared, unwise  slackening  of  coal  production  in  1919 
had  the  effect  of  bringing  the  actual  underlying  factor 
of  shortage  to  public  attention;  so  the  existing  sixty 
per  cent,  or  smaller,  rate  of  steel  production  now  pre- 
vailing, and  the  likelihood  of  still  further  contraction 
in  pig-iron  and  ingot  tonnages  during  the  remainder 
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of  the  Winter,  will,  we  believe,  disclose  quite  unmistak- 
ably a  latent  demand  for  steel  and  steel  products  of 
large  volume.  It  can  hardly  be  otherwise.  For  seven 
years  in  Europe,  and  in  Canada,  and  for  four  years  in 
the  United  States,  there  has  been  a  restriction  in  pro- 
secution of  the  arts  of  peace,  in  such  matters  as  rail- 
ways, highways,  bridges,  public  buildings  and  housing 
in  all  its  gradations,  that  must  and  will  be  overtaken. 

While  Europe  is  proceeding  towards  convalesence, 
it  is  doing  so  more  slowly  than  the  most  pessimistic  of 
pi'lophets  foresaw  two  years  ago,  and  the  Russian 
patient  is  sicker  than  at  any  previous  time.  This  is 
the  most  deterrent  feature  to  recovery  of  the  steel 
trade  in  North  America,  for  while  the  disorder  that 
persists    in  Europe  is  daily  adding    to  the  world's 


shortage  of  steel,  and  daily  bringing  about  destruc- 
tion of  articles  and  structures  of  steel  and  iron,  it  is 
also  daily  lessening  Europe's  ability  to  pay  for  import- 
ed goods,  and  making  it  less  profitable  for  industries 
on  this  side  to  sell  their  products  in  exchange  for  the 
depreciated  paper  money  of  European  nations. 

The  avoidance  of  entanglement  of  North  American 
nations  in  P^uropean  affairs  is  as  possible  as  the 
escape  of  the  Earth  from  the  attraction  of  the  central 
Sun.  If  the  European  nations  can  maintain  social 
order  and  quickly  restore  their  industrial  fabric,  the 
outlook  for  the  steel  trade  is  excellent,  and  its  healthy 
revival  is  imminent.  If,  on  the  other  hand,  popular 
disorders  should  spread  in  Europe,  then  the  revival  of 
steel  demand  will  be  correspondingly  delayed. 


Protective  Tariffs  and  costs  of  Livelihood 


The  Freetrader  affirms  that  tariffs  on  imported 
manufactured  goods  restrict  the  growth  of  primary 
industries  by  raising  the  costs  of  livelihood  of  the 
workers. 

Put  in  another  way,  the  argument  is  that  the  whole 
evil  of  import  tariffs  resides  in  the  high  rate  of  wages 
necessitated  by  the  tariff  impost,  which  forbids  the 
full  use  of  labor  in  the  production  of  basic  raw  mat- 
erials. This  is  to  predicate  that  the  first  desideratum 
for  the  production  of  such  commodities  as  wheat, 
potatoes,  coal  and  iron-ore  is  cheap  labor. 

Actually,  however,  it  is  not  the  cheapness  of  labor, 
but  its  abundance  and  its  quality  that  determines  the 
cost  of  producing  primary  materials.  Relative  to  the 
United  States,  we  have  always  had  cheap  labor  in 
Canada,  but  the  condition  has  not  been  one  that 
advanced  our  productivity  as  a  nation,  but  the  reverse, 
for  the  higher  wages  paid  in  the  United  States  have 
for  generations  drained  Canada  of  its  young  people, 
and  have  diverted  year  after  year  the  tide  of  European 
emigration  to  the  country  of  our  neighbors.  Now 
whether  the  high  wages  paid  in  the  United  States  were 
and  are  a  result  of  protective  tariffs  there  may  be 
much  debate,  but  high  wages  and  protection  have 
endured  so  long  together  in  the  United  States  that 
they  are  inseparable  in  the  public  mind.  So  ingrained 
is  this  sentiment  that  any  proposal  to  reduce  import 
tariffs  on  manufactured  goods  is  regarded  as  a  threat 
against  wages  and  employment — and,  apart  from 
effect  of  specific  action  to  reduce  import  tariff — the 
psychological  effect  on  a  working  population  is  to 
induce  alarm  and  a  desire  to  leave  a  threatened  terri- 
tory. In  some  respects  it  may  even  be  that  this  state 
of  mind  brings  about  the  very  effects  that  are  dreadev 
but,  whether  this  be  so  or  not,  tariff  chare-es  are  un- 
settling, and  not  lightly  to  be  courted. 

While  the  effect  of  high  wages  may  be  negatived  by 
high  living  costs,  there  is  nevertheless  a  decided  satis- 


faction in  the  receipt  of  a  high  wage,  for  its  usual 
accompaniment  is  a  more  luxurious  standard  of 
living.  This  is  a  feature  that  should  not  be  overlook- 
ed by  a  country  that  is  in  the  market  for  labor. 

In  Canada,  at  any  time  when  protective  tariffs  have 
been  at  their  highest,  they  never  reached  the  point  of 
effectiveness  in  raising  living  costs,  and  thereby 
necessitating,  high  remuneration  of  labor,  that  the 
causes  arising  out  of  the  war  have  done.  If  import 
tariffs  have  had  any  real  effect  on  living  costs  and 
wages  during  the  past  few  years,  that  effect  has  been 
in  the  direction  of  lowering  prices  by  American 
importers  in  an  attempt  to  offset  the  influence  of  the 
heavy  discount  on  Canadian  funds  in  New  York.  The 
discount  on  our  dollar  has  been  a  much  more  potent 
deterrent  to  imports  into  Canada  from  the  United 
States  than  any  item  on  our  tariff  schedule.  Similarly 
no  import  tariff  of  any  outside  country  has  been  such 
a  deterrent  to  Canadian  exports  as  the  existing  dis- 
count of  all  other  currencies  in  favor  of  Canada — with 
the  sole  exception  of  the  United  States.  There  is  no 
doubt  about  the  demand  for  Canadian  goods,  but  the 
drawback  is  the  price  that  we  ask  for  exported  goods. 
Are  we  to  lower  our  import  tariffs  with  the  expecta- 
tion that  by  reason  of  consequent  lowered  living  costs 
we  shall  be  able  to  compete  in  European  markets? 

Such  a  course  might  be  suggested,  were  it  not  that 
the  -economic  weight  of  the  United  States  would  find 
no  barrier  against  it  in  Canada,  and — except  in  those 
few  instances  where  a  superior  combination  of  loca- 
tion and  materials  in  Canada  dictated  an  opposite 
course,  manufacturing  in  North  America  would  con- 
centrate around  the  great  central  coalfield  of  the 
United  States. 

The  policy  of  protective  tariffs  in  Canada  has  been 
adopted  to  help  out  our  national  deficiencies.  As  a 
nation  Canadians  have  been  the  victims  of  hypnotism 
arising  from  constant  iteration  of  the  vastness  of  our 
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natural  resources,  but,  compared  with  the  country  of 
the  United  States,  Canada  presents  vast  extents  which 
are  chiefly  remarkable  for  the  paucity  of  their  natural 
resources.  Canada's  problem  consists  in  the  intensi- 
fication of  the  utilisation  of  domestic  resources  of 
inferior  grade  and  difficult  location,  in  competition 
with  resources  of  the  United  States  which  are  ideally 
located  and  of  excellent  grade,  and  the  chief  compul- 
sion to  adopt  protective  tariffs  in  Canada  comes  from 
the  necessity  to  offset  the  economic  deficiencies  under 
which  we  labor  in  the  attempt  to  perpetuate  and  con- 
solidate our  political  independence  in  North  America. 

To  be  quite  frank  about  this  matter,  is  it  not  fairly 
evident  that  Canada  can  only  avoid  political  absorp- 


tion by  the  United  States  by  achieving  economic  in- 
dependence? There  is  no  question  of  annexation  sen- 
timent, emanating  from  one  side  or  the  other,  implied 
in  this  statement.  It  is  a  statement  of  the  inexorable 
trend  of  economic  conditions,  which  always  gives  poli- 
tical power  to  those  nations  that  possess  (or  utilise, 
which  is  an  equivalent  thing)  essential  raw  materials. 

Our  problem,  therefore,  is  to  maintain  high  wages 
in  Canada,  a  high  standard  of  living,  and  that  extent 
of  tariff  protection  that  shall  put  us  in  the  best  bar- 
gaining position,  and  shall  best  avail  to  protect  Cana- 
dian nationality  and  Canadian  political  independence. 
If  tariffs  should  cause  high  living  costs  and  high  wages 
is  that — for  Canada — essentially  an  evil  thing? 


Group  Insurance  of  Industrial  Employees 


In  taking  out  a  group  insurance  of  its  employees, 
day-worker  and  staff  official  being  treated  alike,  the 
Port  Arthur  Shipbuilding  Company  has  done  a  wise 
thing.  Some  method  of  indicating  to  an  employee 
that  he  is  a  valued  member  of  the  organization  is 
needed  in  every  corporate  industry,  and  it  so  often 
happens  that  the  family  of  the  salaried  man  is  relat- 
ively worse  off  in  the  case  of  the  unexpected  death  of 
the  breadwinner  than  is  the  ease  with  the  day-paid 
worker.  Group  insurance,  which  is  based  on  the  mass- 
average  liability,  and  does  not  necessitate  individual 
medical  examination  as  a  preliminary  to  insurance, 
is  really  the  old  idea  of  the  friendly  society,  but  has 
the  advantage  over  the  friendly  society  of  being  act- 
uarially sound,  and  of  permitting  the  premium  to  be 
borne  by  the  employer. 

The  gift  of  a  group-insurance  policy  to  each  em- 


ployee of  an  industrial  concern — the  only  qualifica- 
tion for  which  is  a  minimum  period  of  continuous 
service — is  not  mere  philanthropy.  It  is  good  business. 
Any  executive  of  experience  knows  to  what  extent  it 
is  often  incumbent  upon  corporations  to  assist  the 
relatives  of  employees  who  have  died,  and,  while  it  is 
every  man's  duty  to  insure  his  life  for  the  benefit  of 
his  dependents,  it  is  sometimes  not  possible ;  and  for 
one  reason  or  another,  good  or  bad,  it  is  not  always 
done. 

Group  insurance  provides  a  bond  between  employer 
and  employee.  It  helps  a  man  in  his  home,  relieves  him 
of  anxiety,  makes  him  a  more  efficient  worker;  and, 
to  the  careful  man,  brings  a  welcome  addition  to  his 
insurance  estate  that  is  doubtless  fully  appreciated 
as  he  has  probably  had  occasion  to  learn  how  mucn 
individual  insurance  costs. 


Utilization  of  Lean  Canadian  Iron-ores 


The  attention  of  our  readers  is  called  to  Captain  H. 
E  Knobel's  paper  on  the  use  of  Canadian  iron-ores  in 
Canadian  blast  furnaces  read  at  the  Winnipeg  Meet- 
ing of  the  Canadian  Institute  of  Mining  and  Metal- 
lurgy. A  perusal  of  this  paper  will  disclose  Captain 
Knobel's  courage  in  not  attempting  to  gloss  over  the 
difficulties  which  have  so  militated  against  the  use  of 
iron-ores  of  Canadian  origin  as  to  reduce  its  consump- 
tion in  domestic  furnaces  to  a  beggarly  four  percent 
of  the  ore  annually  charged  thereto.  But  for  the 
magnificent,  and  largely  unappreciated  attempt  which 
the  Algoma  Steel  Company  is  making  to  use  domestic 
ore,  even  this  pitiful  percentage  would  disappear.  The 
other  side  of  the  story  is  an  annual  importation  of 
iron-ore,  and  iron  and  steel  into  Canada  of  $200,000,- 
000  in  value. 

Captain  Knobel  makes  two  constructive  suggestions, 
(a)  the  granting  of  a  bounty  on  iron-ore  mined  in 
Canada,  sufficient  to  offset  the  cost  of  benef iciation ; 
and,  (b),  an  experimental  unit  to  test  the  possibility 


of  the  concentration  and  beneficiation  of  lean  Cana- 
dian ores. 

In  regard  to  the  suggestion  of  a  bounty  on  iron-ore, 
such  a  procedure  should  commend  itself  to  both  the 
Federal  and  the  Provincial  Governments,  nor  will  it 
involve  any  outlay  of  public  money  unless  it  is  fully 
earned. 

The  provision  of  a  testing  unit  has  obvious  desirabi- 
lities. The  work  which  is  being  done  at  Babbitt,  Min- 
nesota, will  probably  yield  some  results  that  will  be 
of  guidance  to  Canadian  investigators,  but  the  Babbitt 
enterprise  is  a  private  one,  on  which  much  money  has 
been  spent,  and,  while  secrecy  in  the  arts  is  not  now- 
adays much  commended,  it  is  but  natural  that  economic 
determinations  will  be  guarded  by  the  Babbitt  enter- 
prise. In  any  case,  however,  this  country  should  not 
hesitate  to  experiment  and  prove  its  own  iron  re- 
sources, and  would  not,  if  our  leaders  realised  the 
significance  of  that  humiliating  four  percent  pre- 
viously^ mentione(J, 
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Captain  Knobel  mentions  what  is  probably  the 
greatest  difficulty  in  utilizing  Ontario  ores,  namely 
the  absence  of  carbon  fuel,  but  he  suggests  the  coal 
deficiency  may  be  minimised  by  a  combination  pro- 
cess of  reduction  of  the  iron-ore  to  a  metallic  state  by 
coal  heat  and  refinement  to  steel  in  the  electric 
furnace.  "What  appears  to  be  a  practical  process 
along  these  lines  has  been  perfected  by  Mr.  J.  W. 
Moffatt  of  Toronto,  and  "vyas  described  in  our  issue  of 
October  (page  271). 

The  Government  of  Ontario  might  profitably  invest- 
igate Mr.  Moffatt 's  process,  in  the  light  of  the  state- 
ments made  by  Captain  Knobel,  and  previously  set  out 
by  resolution  of  the  Ontario  Mining  Association. 
Investigation  might  well  disclose  the  fact  that  while 
the  lack  of  coal  will  be  a  deterrent  to  large  scale  pro- 
duction of  pig-iron  and  steel  from  Ontario  ores,  there 
irp  ores  in  Ontario  of  such  composition  as  would  lend 
themselves  to  the  manufacture    of  the  finest  alloy 


steels,  if  utilised  by  such  a  process  as  that  which  Mr. 
Moffatt  has  devised. 

There  is  a  great  deal  of  preliminary  investigation, 
of  research  expenditures,  of  spade-work,  that  must  be 
done  in  connection  with  Canadian  iron-ores  before 
private  enterprise  will  become  very  keenly  interested 
in  their  utilisation,  and  this  is  work  that  properly  ap- 
pertains to  a  government  that  desires  to  see  its  mineral 
areas  opened  up. 

"When  large  sums  of  money  are  spent  in  the  Lake 
Superior  Region  itself  in  investigating  beneficiation 
of  lean  iron-ores  on  a  big  scale,  it  is  .surely  more  than 
a  hint  that  the  day  of  our  own  lean  ores  is  coming, 
and  if  Canada  does  not  desire  to  go  to  the  United 
States  for  lean  ores  when  the  rich  ores  become  scarce, 
then  it  is  time  we  at  least  found  out  what  can  be  done 
to  concentrate  our  own  ores  for  blast-furnaee  or  other 
form  of  reduction.  Captain  Knobel's  suggestions  are 
sane  and  practical. 


Brunner  Mond  Gift  to  Scientific  Research  Sustained 


Messrs.  Brunner  Mond  &  Co.,  with  the  approval  of 
a  majority  of  its  shareholders  some  months  ago,  voted 
a  gift  of  £100,000  towards  scientific  education  and 
research.  A  minority  of  the  shareholders  opposed  this 
gift,  and  applied  for  a  judicial  injunction  restraining 
the  action  of  the  Board  of  Directors.  Mr.  Justice 
Eve  has  dismissed  the  application,  wherein  lies  matter 
for  congratulation  that,  to  quote  the  London  "Fin- 
ancial Times",  "a  minority  insignificant  in  number 
"and  sadly  lacking  in  commercial  foresight, ..  .will 
"  not  be  able  to  hamper  the  action  of  a  Board  which 
"  is  breaking  down  that  tradition     of  hostility  to 


"  scientific  research  and  investigation  which  has  done 
"  more  than  anything  else  to  retard  our  manufacturing 
"  progress  in  recent  years." 

Mr.  Justice  Eve's  opinion,  in  dismissing  the  applica- 
tion, was  that  the  benefit  which  the  Company  would 
derive  from  its  donation  "was  not  too  general,  but 
"  was  likely  to  lead  to  the  direct  advantage  of  the 
"  Company,  and  was  conducive  and  incidental  to  the 
"  firm's  advantage  as  a  chemical  manufacturer." 

Canada  has  an  interest  in  the  Brunner  Mond  gift, 
as  this  Company  has  large  interests  and  active  manu- 
facturing operations  in  the  Dominion. 


"Canada  Maintains  First  Place" 


The  Cleveland  "Iron  Trade  Review's"  survey  of 
United  States  export  steel  trade  contains  matter  for 
much  reflection  on  the  part  of  Canadian  steel  produ- 
cers.   Some  quotations  may  be  worth  while : 

"Among  the  usual  purchasers  of  structural  shapes, 
"  Canada  maintains  first  place,  with  11,905  tons 
"  shipped  there  in  September,  and  94,345  tons  in  the 
"  full  nine  months." 

"Canada  took  first  rank  as  the  destination  of  the 
"  largest  individual  tonnage  of  plates  in  September, 
"  its  17,877  tons  outranking  the  United  Kingdom's 
"  shipment  of  14,157  tons.  For  the  mine  months  Can- 
"  ada  comes  second  to  Japan  with  151,750  tons  of 
"  plates. 

"Ttalv,  having  maintained  first  place  until  Sept- 
"  ember  as  an  inrporter  of  pig  iron  rtrodueed  in  the 
"  United  States,  now  gives  way  to  Canada.    In  the 


"  nine  months  Italy  took  33,412  tons  and  Canada 
"  35,433  tons. 

A  list  of  imports  of  steel  products  and  pig-iron 
into  Canada  .from  the  United  States  during  the  nine 
months  of  1919  and  1920,  ending  September,  is  here- 
under compared  : 


1919 

1920 

Tons 

Tons 

Pig-iron  

29,552 

35,433 

Blooms,  Billets  and  Ingots.. 

9,253 

6,045 

Steel  Plates  

144,899 

151,750 

Structural  Shapes  

9,158 

16,739 

Black  Sheets  

82,392 

94,345 

Tin  Plates  

26,016 

52,137 

18,576 

16,320 

It  is  in  accordance  with  the  traditional  politeness  of 
the  dealer  towards  his  customer  to  accord  him  "first 
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place"  and  high  ranking  as  a  purchaser,  but  Canada 
aspires  not  to  be  a  customer,  but  a  competing  dealer. 
There  are  mills  in  Canada  that  are  seeking  an  outlet 
for  their  product  of  steel-plates,   structural  shapes. 


rails  and  barbed  wire,  and  during  the  past  nine  months 
no  blast-furnace  plant,  no  steel  mill,  no  rail  mill,  no 
barbed-wire  mill,  and  no  blooming-mill  in  Canada  has 
worked  to  absolute  capacity. 


The  Strike  of  Railwaymen  at  the  Steel  Plants  in  Nova  Scotia 


The  precipitate  strike  of  the  railway  employees  of 
the  steel  companies  in  Nova  Scotia  raises  the  question 
of  the  extent  to  which  the  authority  of  the  executive 
officers  of  international  labor  unions  shouLd  apply  to 
the  operations  of  a  steel  plant.  The  workers  in  a 
steel  plant  number  tradesmen  of  almost  every  craft, 
but  each  craft  group  is  small  in  numbers,  and  repre- 
sents but  a  small  percentage  of  the  total  employees. 
For  example,  at  the  Sydney  Steel  Works,  the  pre- 
cipitate defection  of  130  men  has  thrown  between 
3,000  and  4,000  men  out  of  work,  and  has  endangered 
the  safety  of  the  plant  equipment  in  a  manner  that 
has  no  precedent  in  the  steel  industry  in  this  country. 
If  the  officials  of  a  steel  plant  in  Canada  are  to  be 
asked  to  obey  the  rulings  of  international  union-offi- 
cials purporting  to  represent  the  dozens  of  separate 
crafts  employed  in  a  steel-plant,  their  time  would  be 
much  better  employed  in  fishing  than  in  attempting 
to  direct  industrial  activities  under  such  confusing, 
contradictory  and  arbitrary  circumstances.  In  pract- 
ice it  cannot  be  done,  and  that  is  why  the  United 
States  Steel  Corporation  has  always  dealt  with  its 
employees  as  steel-workers,  and  not  as  incoherent 
units  attached  to  a  thousand  and  one  divergent 
interests  and  having  unreconcileable  aims. 

The  claim  of  the  railway  employees  of  the  steel 
companies  to  be  recognised  as  railwaymen  is  pointed 
out  by  the  Minister  of  Labor — who  cannot  be  regard- 
ed as  unfavorable  to  the  spread  of  international 
unionism  in  Canada — to  be  untenable,  but  it  is  parti- 
cularly unfortunate  that  men  of  any  craft  should 
prefer  to  emphasise  their  adherence  to  a  craft  far 
above  their  status  as  employees  of  a  steel  company. 
As  the  General  Manager  of  the  Dominion  Steel  Com- 
pany has  pointed  out,  the  hours  and  wages  which 
apply  to  a  passenger  and  freight-carrying  road  are  not 
applicable  to  the  continuous  process  of  steel-making, 
nor  is  there  any  method  by  which  a  steel  company  can 
recoup  itself  except  from  profitable  operation  of  its 
plant.  Employees  of  a  steel  company — no  matter 
what  their  special  qualification — who  will  not  accept 
the  limitations  of  the  industry  would  be  well  advised 
to  find  other  employment,  because  the  steel  industry 
can  only  exist  within  its  limitations,  which,  in  Canada, 
are  narrow  and  permit  of  no  widening. 

To  stop  the  transportation  of  coal  and  coke,  and 
other  necessary  materials  in  a  going  steel-plant,  at 
seven  hours  notice,  comes  nearer  to  sabotage  than  any 


incident  yet  recorded  in  the  history  of  the  steel  in- 
dustry in  Canada.  One  blast-furnace  has  been 
threatened  with  bursting  due  to  the  inconsiderate 
action  of  the  railwaymen,  adopted  at  the  instance  of 
an  international  union  official.  Instances  of  this  kind 
in  connection  with  any  labor  union  have  been  rare  in 
Canada,  but  such  action  by  representatives  of  the  rail- 
road brotherhoods  is  entirely  out  of  line  Avith  their 
usual  policy. 


OBITUARY. 
James  Percy  Macnaughten. 

James  Percy  Macnaughten,  General  Sales  Agent  of 
the  Dominion  Iron  &  Steel  Company,  died  at  his  resid- 
ence, after  a  long  illness,  on  the  21st  November. 

Mr.  Macnaughten  entered  the  service  of  the  Domin- 
ion Iron  &  Steel  Company  in  1903,  succeeding  to  the 
position  of  General  Sales  Agent  after  Mr.  Frank  P. 
Jones  became  General  Manager  of  the  Company.  Dur- 
ing the  earlier  stages  of  the  Company's  progress  Mr. 
Macnaughten  resided  in  Sydney,  but  in  recent  years 
he  had  his  office  at  headquarters  in  Montreal  and 
resided  in  the  City.  He  was  born  and  educated  in 
Ottawa,  and  was  53  years  old  at  the  time  of  his  death. 
He  was  interred  at  Brockville,  Ont.  - 

Those  who  knew  Mr.  Macnaughten  personally  are 
best  able  to  appreciate  his  loss  to  his  family,  the  steel 
industry  in  Canada,  and  to  the  Company  whom  he  has. 
faithfully  served  virtually  since  its  products  were  first 
placed  on  the  market.  He  was  a  man  who  did  not 
seek  publicity,  but  whose  integrity  and  loyalty  could 
always  be  relied  upon,  as  could  also  his  assistance  of  a 
friend  in  need. 

His  early  death,  following  that  of  Mr.  Francis  H. 
Whitton  of  the  Steel  Company  of  Canada,  measurably 
thins  the  ranks  of  the  steel  men  of  Canada,  never  too 
numerous,  and  is  a  distinct  loss  to  that  industry,  but 
a  much  greater  loss  to  his  immediate  associates  in 
Montreal,  in  Sydney  and  elsewhere. 


R.  B.  Ooulsbn. 

Mr.  R.  B.  Coulson,  who  had  been  in  the  service  of 
the  Dominion  Iron  &  Steel  Company  as  salesman  for 
many  years,  died  suddenly  from  an  apoplectic  seizure 
on  a  tramcar  in  Montreal  upon  his  return  from  Brock- 
ville, Ont.,  where  he  had  gone  to  accompany  the  body 
of  his  late  chief,  Mr.  J.  P.  Macnaughten,  for  interment. 
He  was  interred  at  Guelph,  Ont. 

Mr.  Coulson  had  many  friends  in  the  steel  trade  in 
Eastern  Canada,  and  among  the  employees  of  the 
Dominion  Iron  &  Steel  Company,  and  his  death,  asso- 
ciated as  it  was  with  that  of  Mr.  Macnaughten,  evoked 
much  sympathetic  comment. 
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The  Steel  Trade  anc 

By  THE 

The  last  issue  contained  a  review  of  the  proceedings 
before  the  Cabinet  Committee  on  the  Tariff  up  to  the 
completion  of  the  taking  of  evidence  in  Nova  Scotia. 

In  Montreal,  on  November  17th,  the  view  of  labor 
unions  was  presented  by  Mr.  John  T.  Foster,  President 
of  the  Montreal  Trades  &  Labor  Council,  who  said  that 
organised  labor  in  Canada  was  strongly  in  favor  of 
moderate  protection,  or  a  protection  sufficient  to  en- 
sure the  continuance  of  industries  which  are  now  the 
source  of  employment  for  Canadian  workmen. 

Mr.  Foster  advocated  the  appointment  of  a  scientific 
advisory  committee  and  a  permanent  tariff  board, 
which  arrangement  he  suggested  might  take  the  tariff 
out  of  polities,  and  avoid  the  unsettlement  of  business 
on  the  occasion  of  every  election  into  which  the  tariff 
question  was  interjected.  He  did  not  hold  that  the 
tariff  could  be  taken  out  of  polities  altogether,  but  a 
permanent  tariff  board,  assisted  by  a  scientific  advis- 
ory commission,  would  help  to  attain  that  much-to-be- 
desired  end.  Mr.  Foster's  standpoint  was  supported 
by  Mr.  David  Giroux,  who  represented  the  Canadian 
National  Union,  and  who  straightforwardly  favored 
reasonable  protection  in  the  interests  of  labor  in  part- 
icular. 

Mr.  Foster  stated,  in  a  well-considered  brief,  that 
under  the  present  system  "each  election  caused  con- 
" traction  of  business,  unemployment  and  individual 
"debt,  making  each  election  an  industrial  tragedy". 
Mr.  Giroiix  made  the  illuminating  statement  that 
"every  trade  union  man  is  a  protectionist". 

Mr." J.  T.  McCall,  of  Drummond,  MeCall  &  Co.,  Mont- 
real, said  his  firm  had  invested  much  money  in  the  iron 
and  steel  trade,  and  had  aided  the  business  in  many 
ways,  when  necessary  financing  the  consumer  in  his 
purchases.  As  to  the  tariff,  he  said  it  had  been  built 
up  on  the  policy  of  adequate  protection,  and  he  thought 
it  would  be  disastrous  to  change  that  system.  The 
Canadian  tariff  should  be  devised  to  encourage  the 
mining  of  Canadian  ore,  a  "scientific"  tariff  being 
hard  to  devise. 

As  to  the  present  tariff  he  suggested  that  it  be  sim- 
plified by  eliminating  the  numerous  exceptions  and 
chanorins  the  many  different  rates  to  as  uniform  a  rate 
as  possible.  During  the  past  ten  years  the  centre  of 
the  iron  and  steel  industry  had  changed  from  England 
to  Pittsburgh,  and  he  thoutrht  that  some  change  should 
be  made  in  the  preference  to  increase  importations 
from  England  to  Canada,  both  for  sentimental  and 
economic  reasons. 

As  to  the  present  tariff,  Mr.  McCall  said:  "We  sub- 
mit that  our  business  will  be  seriously  interfered  with 
unless  the  tariff  on  iron  and  steel  articles,  whether 
manufactured  in  Canada  or  not,  is  such  as  will  not 
prevent  their  reasonable  importation  from  abroad  for 
the  benefit  of  manufacturing  consumers  of  this  coun- 
try." 

There  were  inconsistencies  in  the  present  tariff,  he 
said,  and  the  commission  should  con^'f^r  with  prominent 
merchants  who  understood  the  entire  business  as  well 
as  the  requirements  of  the  Dominion,  in  order  to  arrive 
at  a  fair  and  reasonable  rate  of  duty. 

Mr.  W.  W.  Butler,  of  the  Canadian  Car  &  Foimdry 
Co.,  read  a  brief  which  included  the  views  of  the  steel 
industry  in  the  Montreal  district  as  a  whole.  The 
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.nemoraridum  set  out  the  necessity  for  continued  tariff 
protection  for  the  industry.  Last  year  steel  and  iron 
imports  amounted  to  $180,000,000,  or  18  per  cent,  of 
the  total  imports.  The  Canadian  industry  was  hamp- 
ered by  having  to  import  much  of  its  raw  material,  in 
competition  with  a  highly  organized  and  well  protect- 
ed iron  and  steel  industry  in  the  United  States.  The 
heavy  purchases  in  the  United  States  also  tended  to 
keep  up  the  high  rate  of  exchange,  while  the  home 
market  was  at  best  none  too  large. 

Mr.  Butler  also  complained  that  the  American  steel 
plants  had  their  big  protected  markets,  and  in  time 
of  over  production  used  Canada  as  a  dumping  ground, 
despite  the  anti-dumping  law,  which  wa,s  not  effective. 

Mr.  T.  P.  Howard,  president  of  the  Phoenix  Iron 
"Works,  said  that  the  output  of  his  indu.stry,  a  basic 
Canadian  Industry,  had  decreased  seriously  since  the 
end  of  the  war.  He  agreed  that  it  would  be  to  the 
general  advantage  to  have  structural  steel  made  in 
Canada.  The  industry  had  an  investment  of  $26,000.- 
000  which  gave  employment  for  many  highly  skilled 
and  well  paid  men,  but  it  had  to  compete  with  the  far 
greater  output  and  conditions  of  the  American  works, 
which  were  therefore  in  position  to  easily  come  into 
the  Canadian  market,  unless  it  was  protected. 

The  evidence  before  the  Cabinet  Committee  at  Hamil- 
ton M^as  naturally  chiefly  concerned  with  the  iron  and 
steel  industry  of  which  Hamilton  is  the  centre. 

Mr.  Robert  Hobson,  President  of  the  Steel  Company 
of  Canada,  submitted  a  carefully  prepar'ed  memo- 
randum, in  prefacing  which  he  stressed  three  points, 
namely,  the  need  for  adequate  protection  for  the  proper 
growth  of  this  industry,  the  low  rate  of  protection  it 
got  from  the  present  tariff,  and  the  probable  disastrous 
effect  the  adoption  of  a  policy  of  free  trade  would 
have  on  the  Canadian  steel  industry  in  general. 
A  Basic  Industry. 

The  Canadian  steel  industry  being  what  he  termed 
a  basic  or  key  industry,  Mr.  Hobson  said  that  mostly 
all  other-  manufacturers  were  dependent  on  it  for  their 
raw  material.  During  the  late  war  it  was  amply  illust- 
rated that  the  steel  industry  in  Canada  was  a  national 
necessity,  otherwise  the  production  of  munitions  on  a 
large  scale  would  not  have  been  possible.  Steel  manu- 
facturing in  Canada  did  not  really  begin  until  1900. 
Even  now,  Mr.  Hobson  said,  there  were  sinslp  mills 
in  the  United  States  whose  production  was  greater  than 
the  combined  output  of  Canadian  mills. 

Overwhelming  U.  S.  Competition. 

Steel  mills  in  the  United  States  operated  on  such  a 
tremendous  scale  that  Canadian  mills  could  not  possiblv 
compete  with  them  unless  there  was  a  protective  tariff, 
he  added.  Mr.  Hobson  cited  many  figures  to  prove 
the  intensive  methods  of  the  steel  mills  across  the 
border.  The  McKinley  tariff,  which  became  operative 
in  1890,  had  built  up  the  steel  industry  of  the  United 
States,  Mr.  Hobson  declared. 

Referring  to  the  low  rate  of  protection  at  present 
afforded  the  Canadian  .steel  industry  under  the  tariff. 
Mr.  Hobson  gave  figures  to  show  the  percentase  qf 
the  tariff  duty  to  the  f.o.b.  price  in  the  United  States, 
which  averaged  from  4  to  13  per  cent.  He  contended 
these  figures  "were  too  low  to  serve  the  purpose  of  proy. 
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iding  necessary  protection  to  Canadian  industries.  To 
prove  this,  Mr.  Hobson  said  that  the  importation  of 
steel  from  the  United  States  since  1914  had  increased 
tremendously.  In  1914  this  importation  represented 
$80,063,679;  in  1918  it  had  reached  $169,538,669,  and 
by  1920  had  increased  to  $189,907,602.  There  were  65 
articles  manufactured  of  steel  which  were  allowed  to 
enter  Canada  free  of  duty.  Some  of  these  articles  were 
finished  products,  while  others  were  semi-  finished. 

"The  result  of  a  change  in  our  fiscal  policy,  whereby 
the  policy  of  protection  would  be  relinquished  in  favor 
of  one  advocating  free  trade,  would  ruin  the  steel  in- 
dustry of  Canada,"  Mr.  Hobson  declared. 

European  and  British  Competition  Increasing. 

With  the  prospect  of  Europe  returning  to  normal 
conditions,  Mr.  Hobson  thought  the  possibilities  of 
export  trade  would  undergo  a  great  chansre.  Before 
the  war  Germany  had  an  export  trade  of  five  million 
tons  of  steel  per  annum.  There  was  reason  to  believe 
that  this  trade  would  not  be  resumed  by  Germany,  and 
when  this  happened  the  effect  it  would  have,  owing  to 
abnormal  rates  of  exchange,  could  easily  be  appreciat- 
ed. German  competition,  under  such  conditions,  would 
be  a  serious  matter  in  future.  The  preferential  trade 
with  the  United  Kingdom  should  also  be  considered  in 
this  connection,  Mr.  Hobson  said.  He  pointed  out  that 
the  freight  rates  from  Canada  to  the  Motherland  were 
about  19  cents  per  hundred  pounds  higher  than  were 
the  rates  from  the  United  Kingdom  to  Canada.  This, 
coupled  with  the  policy  of  British  preference,  would 
give  the  British  manufacturer  a  better  opportunity  to 
compete  with  Canadian  mills  than  the  former  had  ever 
had  heretofore. 

Free  Trade  Would  Extingnish  Canadian  Steel 
Industry. 

Mr.  Hobson  also  emphasized  the  advantages  mills  in 
the  United  States  would  have  in  competing  with  Can- 
adian mills  on  the  Canadian  market.  Mr.  Hobson  con- 
cluded by  urging  a  policy  of  greater  protection.  Free 
trade  would  prove  ruinous. 

The  Steel  Manufacturers'  Case. 

In  conclusion  Col.  Hatch  said :  "On  behalf  of  the  iron 
and  steel  industries  of  Hamilton,  we  respectfully  ask 
that  in  the  coming  revision  of  the  Canadian  customs 
tariff  adequate  protection  will  be  afforded  to  insure 
future  development  of  this  basic  industry,  that  is  so 
essential  to  an  all-round  national  growth." 

Col.  A.  F.  Hatch,  General  Manager  of  the  Canada 
Steel  Goods  Company,  Limited,  who  represented  the 
manufacturers  of  iron  and  steel  goods  in  Hamilton, 
said  these  industries  in  1920  had  imported  material  to 
the  value  of  $9,534,756.  Many  manufacturers  had 
located  in  Hamilton,  especially  United  States  concerns, 
by  reason  of  the  present  protective  tariff.  If  the  Can- 
adian tariff  was  reduced  or  abolished  this  would  result 
in  the  selling  field  being  restructed,  output  Avould  he 
reduced,  and  cost  of  production  would  be  greatly  in- 
creased. On  the  other  hand,  if  the  tariff  was  main- 
tained the  industries  for  which  he  spoke  would  be 
fully  developed,  their  costs  would  be  reduced  and  the 
volume  of  their  business  would  increase.  Col.  Hatch 
pointed  to  the  encouragement  that  the  Government  of 
Australia  had  given  manufacturers  there.  Ample  pro- 
tection was  given  there,  chiefly  to  protect  the  home 

market.  .  .  ^ 

Pittsburg  Competition  Keenest  m  Montreal. 

Sir  Henry  Drayton,  Chairman,  asked  Ross  McMaster, 
Manager  of  the  Montreal  offioe  of  th?  Steel  Company 


of  Canada,  where  the  most  intensive  points  of  market- 
ing of  this  company's  products  were  located.  Mr. 
McMaster  replied  that  these  were  Montreal,  Toronto 
and  "Winnipeg,  and  all  territory  these  centres  served. 
Competition  from  mills  at  Pittsburg  was  most  keenly 
felt  at  Montreal,  while  the  influence  of  Chicago  com- 
petition was  felt  at  "Winnipeg. 

Future  of  Canadian  Iron-Ore  Mining. 

Sir  Henry  wanted  to  know  what  the  future  develop- 
ment of  Canadian  ore  mines  was.  Mr.  Hobson  replied 
that  this  was  growing.  As  ore  mines  in  the  United  States 
became  more  exhausted  and  the  ore  content  of  their 
product  became  less,  Canadian  ore  mines  would  be 
developed  on  a  broader  scale. 

U.  S.  Tariff  Compels  Canadian  Protection. 

C.  "W.  Sherman,  President  of  the  Dominion  Foundries 
&  Steel,  Limited,  said  the  tariff  should  be  applied  in 
an  equitable  and  fair  manner,  relative  to  values  and 
starting  with  the  highest  duty  on  the  finished  article, 
and  gradually  decreasing  to  the  natural  resources  from 
which  these  articles  are  produced. 

"The  Canadian  tariff  has  many  inequalities,  and  is 
in  need  of  equitable  revision, ' '  Mr.  Sherman  said.  ' '  The 
United  States  has  recently  voted  a  high  tariff  policy. 
A  high  tariff  there  and  a  low  policy  here  would  ruin 
Canadian  industry." 

A.  F.  Enlow,  President  and  General  Manager  of  the 
Dominion  Sheet  Metal  Corporation,  desired  no  change 
in  existing  schedules,  and  General  Manager  of  the 
Dominion  Sheet  Metal  Corporation,  favored  no  change. 
The  duty  on  galvanized  sheets  at  present  was  121/2 
cents.  Black  sheets  for  galvanizing  were  free  of  duty, 
and  had  been  since  his  company  succeeded  in  having 
this  done  by  an  Order-in-Couneil  in  1917.  He  knew  that 
certain  interests  wanted  the  duty  lifted  on  galvanized 
sheets,  but,  speaking  for  himself,  he  favored  no  change. 
During  the  first  two  years  his  company  operated,  1915 
and  1916,  it  made  no  profit.  Since  black  sheets  were 
duty  free  the  company,  which  was  capitalized  at  $400,- 
000,  had  paid  back  profits  into  the  concern  of  $75,000, 
declared  dividends  of  8  per  cent,  and  had  no  watered 
stock. 

Protection  Asked  on  Cold-Rolled  Steel. 

Protection  for  cold  rolled  steel  was  urged  by  Col.  A. 
F.  Hatch,  in  appearing  for  the  Stanley  Steel  Co.  He 
stated  that  hot  rolled  steel  sold  in  the  United  States  for 
$14  less  than  in  Canada.  Cold  rolled  steel,  made  in 
Canada,  was  sold  in  the  United  States  for  the  same 
price  as  it  was  sold  in  Canada.  Col.  Hatch  felt,  there- 
fore, that  there  was  a  direct  discrimination  against  the 
Canadian  market  of  this  industry  of  about  28  per  cent. 

Mr.  George  H.  Douglas,  whe  represented  the  Hamil- 
ton Branch  of  the  Canadian  Manufacturers  Associa- 
tion, gave  the  following  comparison  of  the  economic 
status  of  Hamilton  in  1905  and  at  the  present  time : 

1905  1920 

Population   57,561  107,832 

Industries   237  685 

Capital  invested   $28,232,829  $142,336,442 

Workmen   12,663  30*944 

Wages  and  Salaries  . .  . .  $6,126,346  $31,901^388 
Value  of  Products   $24,625,776  $188,456,598 

Mr.  Douglas  stated  his  belief  that  the  three  things 
that  had  chiefly  contributed  to  the  growth  of  Hamil- 
ton are:  the  measure  of  protection  afforded  by  the 
Canadian  customs  tariff,  which  has  caused  the  invest- 
ment of  capital  and  the  development  of  industry,  in- 
cluding branches  of  United  States  industries ;  the  devel- 
opment  and  transmission  of  electric  power,  and  the 
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specialization  of  farmers  on  the  Niagara  Peninsula,  of 
which  Hamilton  is  the  largest  centre. 

The  Tariff  Has  Brought  Industries. 

Mr.  Douglas  held  tliat  Hamilton  illustrated  in  a 
striking  way  liow  the  Canadian  customs  tariff  had 
caused  branches  of  United  States  industries  to  locate 
in  Canada.  But  for  the  tariff  those  firms  would  have 
supplied  the  Canadian  trade  from  parent  institutions 
in  the  United  States.  The  imposition  of  duties  on 
theii-  goods  forced  them  to  establisli  phints  in  Canada 
if  they  wished  to  maintain  their  markets.  Protection 
had  forced  Hamilton  to  groM'  as  a  port.  Imports  in 
1905  were  valued  at  $9,391,454,  the  duty  collected  was 
$1,270,311.  In  1920  total  imports  were  valued  at  $41,- 
903,064,  duty  collected  $6,114,470. 

Very  simlar  figures  were  adduced  before  the  Cabinet 
Committee  at  St.  John,  Sherbrooke  and  otlier  Quebec 
centres  of  industrialism,  where  it  was  contended  that 
the  protection  given  by  the  tariff  had  brought  pros- 
perity, and  was  believed  that  withdrawal  of  protection 
would  bring  destitution. 

The  Mining  of  Iron  Ore  of  Canada. 

Mention  was  omitted  in  the  review  of  the  Tariff 
Enquiry  in  our  November  issue  of  the  representations 
made  by  the  Algoma  Steel  Corporation,  and  by  the 
Board  of  Trade  of  Port  Arthur,  asking  for  a  continu- 
ance of  the  tariff  protection  on  steel  and  government 
assistance  in  the  revival  of  iron-ore  mining  in  Canada, 
at  this  time — with  the  sole  exception  of  the  ore  being 
taken  from  the  Magpie  Mine  of  the  Algoma  Company — 
entirely  defunct. 

A  labor  representative  who  appeared  before  the  Com- 
mission at  Sault  Ste.  Marie,  Mr.  J.  J.  Brothers,  stated 
almost  the  whole  case  for  tariff  protection  in  Canada 
when  he  said:  "Industries  which,  by  reason  of  their 
lack  of  natural  resources,  are  unable  to  compete  with 
those  of  countries  which  have  an  abundance  of  such 
natural  resources,  must  continue  to  be  protected  by  the 
tariff.  Particularly  was  this  true  of  the  steel  industry 
in  Canada. " 

Mr.  Brothers  is  to  be  congratulated  on  this  lucid 
statement,  which  sets  forth  accurately  the  position  of 
the  steel  industry  in  this  country,  and  not  the  steel  in- 
dustry only. 

The  poverty  of  Canadian  natural  resources,  relative 
to  those  of  the  United  States,  is  the  compelling  reason 
for  a  protective  tariff  in  Canada.  Objection  may  be 
taken  to  use  of  the  word  "poverty,"  but  consider  the 
following  comparisons : 

For  the  Year  1919. 

In  Canada         In  U.  S. 
Tons  Tons 

Iron  Ore  Mined   195,970  60,000,000 

Coal  Mined   13,586,300  535,000,000 

Coke  made   1,160,470  44,821,000 

Pig-iron  made   917,346  34,300.000 

Compare  also  the  following  balance-sheet  of  mineral 
production  and  consumption  : 

Value  of  Impoi'ts  into  Canada  in  1919. 

Iron  &  Steel  Products  .   $189,907,602 

Petroleum   29,519,196 

Coal   61,160,799 

$280,587,597 

Value  of  the  Mineral  Production  of  Can- 
ada in  1919   173,000,000 

Deficit   $107,587,597 

Is  there  any  other  term  but  "poverty"  that  could 


be  accurately  applied  to  a  country  whose  entire  mineral 
production  cannot  pay  its  steel  and  fuel  bills  by  the 
sum  of  one  hundred  million  dollars? 


SURVEY     OF     IRON-ORE     DEPOSITS  NORTH- 
WESTERN ONTARIO  PROPOSED  BY 
MINISTER  OF  MINES. 

By  J.  J.  O'CONNOR. 

Members  of  the  Port  Arthur  and  Fort  William 
Boards  of  Trade,  had  a  conference  with  the  Hon. 
Harry  Mills,  Minister  of  Mines,  in  the  Mayor's  office 
Fort  William,  on  Nov.  27th.  The  subject  under  dis- 
cussion was  the  advisability  of  the  Province  granting 
a  bounty  on  the  mining  and  marketing  of  iron  ore, 
without  restriction. 

The  Hon.  Mr.  Mills  stated  that  as  a  Minister  of  the 
Crown  he  would  not  advise  against  the  granting  of  a 
bounty,  but  as  an  individual  giving  his  personal 
opinion,  he  did  not  think  the  granting  of  a  bounty 
would  result  in  a  solution  of  the  iron  ore  problem  of 
this  Province,  that  something  more  was  required,  more 
preparation  for  the  securing  of  additional  knowledge 
of  the  various  ranges,  as  to  quantity,  grade  and 
variety  of  the  ores,  and  the  various  forms  of  treatment 
to  which  they  would  be  amenable.  He  made  certain 
suggestions  that  he  thought  could  be  worked  out  to 
advantage.  These  suggestions  amounted  to  a  complete 
survey  of  the  whole  situation  regarding  the  iron  ranges 
of  Northern  Ontario,  and  the  best  methods  to  be  adopt- 
ed for  their  development  and  use  in  the  furnaces  of 
the  Province. 

The  Hon.  Minister's  suggestion  to  have  such  a  survey 
made  is  a  good  one.  Aside  from  the  question  of  a 
bounty  or  no  bounty,  it  is  clearly  in  the  interests  of 
Ontario  to  have  the  fullest  and  most  complete  know- 
ledge of  its  iron-ore  resources,  and  there  is  no  more 
direct  or  efficient  manner  of  arriving  at  that  know- 
ledge, than  by  such  survey  by  competent  men. 

This  policy  has  been  advocated  by  mining  engineers 
who  are  familiar  with  the  iron  ranges,  and  their  require- 
ments. 

Captain  H.  E.  Knobel,  who  has  had  a  Avide  and  intim- 
ate association  with  the  iron  ranges  of  Northern  Ont- 
ario, estimates  that  such  a  .siirvey  conld  be  made  by  a 
party  of  five  live  men,  under  a  competent  directing 
head,  in  one  summer  season.  He,  and  many  others,  are 
strongly  of  the  opinion  that  when  such  survey  is  under- 
taken, it  should  be  in  the  hands  of,  and  under  the 
direction  of,  experienced  iron-ore  operators,  men  who 
have  had  actual  commercial  experience  in  the  benefi- 
ciation  of  iron  ores,  such  as  may  be  found  on  the  iron 
ranges  of  Minnesota,  where  beneficiation  has  been 
carried  to  the  highest  efficiency  yet  attained.  No 
survey  of  this  kind  would  be  of  value,  unless  it  were 
carried  out  by  men  with  the  capacity  and  experience 
to  enable  them  to  forge  the  necessary  link  between  the 
technical  and  commercial  end  of  the  iron-ore  problem. 
Either  our  iron  ores  are  of  value,  or  they  are  of  no 
value.  If  they  have  value,  that  value  is  immediate  and 
present.  If  of  no  value,  the  suggested  survey  would 
demonstrate  that  feature,  and  end  the  matter.  If.  on 
the  other  hand,  it  proves  their  value  and  availability 
for  our  own  u.se,  no  time  should  be  lost  in  their  exploit- 
ation. 

The  Hon.  Mr.  Mills  would  be  well  advised  to  proceed 
at  once  with  preparations  for  the  survey  under  the 
right  auspices,  so  that  the  work  may  be  undertaken  in 
the  Spring  of  1921. 
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Iron  Ores  of  Commerce  with  Special  Reference  to 

Canadian  Deposits 

By  SAMUEL  GROVES,  Ottawa. 

(Continued  from  Page  300,  November  issue) 

HEMATITE.  country — an  event  which  has  placed  the.  United  States 

Hematite  is  an  oxide  (sesquioxide)  of  iron,  known  in  the  fore-front  of  the  nations,  in  iron  and  steel  pro- 

to  chemists  as  ferric  oxide  (Fe^Og).  It  derives  its  name  duction — is  of  historic  interest. 

from  the  Greek  noun  Haema,  signifying  blood :  on  On  the  19th  of  September,  1844,  William  A.  Burt,  a 

account  of  the  fact  that  all  varieties  of  the  ore  give  a  United  States  Government  surveyor,  while  on  duty  in 

duli-red  streak.   In  a  pure  state  it  contains  70  per  cent  the  Upper  peninsula  of  the  Lake  Superior  region,  made 

has  a  hardness  of  6,  and  specific  gravity  of  5.2   Like  a  map  note  to  the  effect  that  he  and  his  party  had 

magnetite,  hematite  ores  are  widely  distributed  over  found  in  a  certain  spot,  iron  ore  outcropping  in  abund- 

the  globe,  in  various  forms :  crystalline,  massive,  pul-  ance.   With  the  exception  of  speaking  of  the  discovery 

verulent,  earthy,  and  reniform  or  kidney  shape.    And,  to  some  Indians  they  met,  nothing  more  was  said  or 

while  the  colour  of  the  ores  is  generally  red,  some  of  done  at  the  time.    In  the  spring  of  1845,  however,  P. 

of  the  deposits  are  brown,  others — such  as  the  specular  M.  Everett,  of  Jackson,  Mich.,  while  on  a  prospecting 

ores  of  Elba — are  black,  or  steely-grey,  which  crys-  trip  north,  met,  at  Sault  St.  Marie,  a  half-breed  named 

tallize  in  the  rhombohedral  system,  and  have  a  brilliant,  Louis  Nolan,  who  related  to  him  the  surveyor's  story 

metallic  lustre.  of  the  existence  of  the  iron  ore  deposits,  and  under- 

As  already  stated,  hematite  is  in  greater  demand  than  took  to  pilot  the  party  to  the  spot.  After  travelling 
magnetite,  owing  to  its  lower  fusion  point  in  the  blast  as  far  as  Teal  lake,  Nolan  was  unable  to  locate  the  iron 
furnace,  and  general  freedom  from  refractory  impuri-  ore  deposits.  Everett — whose  original  objective  was 
ties,  such  as  sulphur,  titanium,  etc.  It  is  fortunate  copper  and  silver — pressed  on  towards  Copper  Harbour, 
therefore,  that  these  non-magnetic  iron  ores  are  and  on  the  way  met  an  old  Indian  chief  named  Mad- 
almost  universally  diffused,  and  are  economically  avail-  .iigijig,  who  also  undertook  to  guide  the  party  to  the 
able  to  all  the  progressive  nations.  deposits,  and  straightway  piloted  them  to  the  historic 

Brazil.  spot,  since  known  as  the  Jackson  mine.    For  services 

The  hematite  depostis  of  Minas  Geraes,  near  Rio  de  rendered,  the  officers  of  the  Jackson  Company  gave 

Janeiro,  Brazil,  are  said  to  be  the  most  extensive  and  ^'^^  Indian  chief  a  written  certificate,  of  which  the  fol- 

richest  iron  ore  beds  in  the  world.  lowing  is  a  copy  :— 

Within  the  Minas  Geraes  district  alone— which  is  I^iver  du  Mort,  May  30,  1846. 

100  miles  long,  60  miles  wide,  and  5,400  feet  above  sea-  This  may  certify  that  in  consideration  of  the 

level  at  the  highest  point— there  are,  it  is  conservatively  services  rendered  by  Mad.jigiiig,  a  Chippewa  Indian, 

computed,  outcropping  on  the  surface  of  the  segrega-  m  hunting  ores  of  location  No.  593  of  the  Jackson 

tions,  some  2.000,000,000  tons  of  hematite  of  remark-  Mining  Co.,  that  he  is  entitled  to  twelve,  undivided, 

able  purity,  having  a  metallic  iron  content  of  47—  one-hundredths  part  of  the  interest  of  said  mining 

69.65  per  cent,  with  very  little  sulphur,  or  phosphorus,  company  in  said  location  No. 

and  no  titanium.    The  total  available  reserves  are  v                A.  F.  BERRY,  Superintendent, 

estimated  at  12,000,000,000  tons.  F.   W.   KIRTLAND,  Secretary. 

The  most  favourablv  situated  outcrop  is  the  peak  of  ..^^                  ZT-  Tf  Madiigijig 

Itabira  do  Campus,  located  about  U/g  miles  from  the  f}^^  m  poverty.    This  looks  like  anotlier  example  of 

Central  Railwav,  and  towering  1,600  feet  above  it.  7^"^^^  ^  mgratitude ;  but  the  fact  is.  that  the  ori- 

This  deposit  is  150  feet  thick,  and  the  rock  face  500  of^lieenT^'r m              '''''''          anything  out 

feet  high:  composed  practically,  of  the  pure  metallic  c^J^^^^^i    ,        ,      ,  .     ,    .^^  . 

mineral,  having  the  following  analysis :-  ,                    ^^^'^  1'™^"''.^^''  ^^'^  ^l"}'^?^  ^^'^^^^  ^o- 
jyoj^                                     39  65  day,  IS  manufactured  from  "Bessemer"  pig-iron,  made 
Phosphorus'            .V       '.  '.      0.0125  1'7                          hematite  ores  having  a  minimum 
giliga,                                     0  24  ^-^^        ^^^^      phosphorus.    The  great  blast 
Combined" water V.       : 0:38  ^^^"l^^^^  of  Pittsburgh,  Pa.,  and  Gary,  Indiana,  U.S.A., 
When  convenient  transportation  facilities  are  pro-  ma,ior  part  of  their    Bessemer"  hematite  ore 
vided,  the  above  mentioned,  and  other  Brazilian  de-  ^^Wli/s  from  Lake  Superior  region ;  while  the  southern 
posits  of  like  magnitude,  such  as  the  Canga,  will  be-  ™anutaeturers  of  the  Birmingham,  Ala.,  district  pro- 
come  of  international  importance.  cure  «ieir  ores  largely  from  the  south  end  of  the  ' '  Clin- 
T,..^    «t^tnc,  group  of  red  hematite  or  fossil  ore  deposits,  which 
unitea  states.  take  their  rise  in  the  State  of  New  York,  continue 
Next  m  magnitude  to  the  Itabirite  ores  of  Brazil,  are  through  central  Pennsylvania    and    Tennessee  and 
those  in  the  Lake  Superior  region,  U.  S.  A.,  having  an  terminate  in  northern  Alabama ;  where  the  reserves  are 
estimated  reserve  of  3,500,000,000  tons,  mostly  red  estimated  at  355.000,000  tons,  having  an  iron  percent- 
hematite.   In  the  Missabe  range  alone,  the  reserves  are  age  of  say  50  per  cent  at  the  outcrop  in  the  Birming- 
estimated  at  1,600,000,000  tons.    This  iron  ore  deposit   _ 

is  112  miles  long,  with  the  50  per  cent  ore  lying  loose  (i)  The  facts  and  illustration  embodied  in  the  above 

on  the  surface,  like  dust,  and  is  mined  cheaply ;  for  it  is  historic  account,  are  taken,  by  permission   from  Mr 

simply  scooped  into  great  steel  trucks,  by  means  of  Ralph  D.  Williams'  book  '  entitled  "The '  Honorable 

huge  7-ton  steam  shovels,  at  the  rate  ,  (in  1916)  of  Peter  White  :  a  biographical  sketch  of  the  Lake  Superior 

136,000  tons  per  day.   The  opening  up,  in  1890,  of  the  iorn  country,"  published  by  the  Penton  Publishing  Co 

immense  Missabq  iron  ore  deposits  in  the  Lake  Superior  Cleveland,  Ohio,  U.S.A.,  1905,  ' 
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ham  district,  but  varying  at  depth  to  a  hard  calcareous 
ore,  with  an  iron  content  as  low  as  32  per  cent.  All 
tlie  southern  fossil  ores  are  "non-Bessemer";  but  the 
phosphorus  seldom  exceeds  5.25  per  cent. 

Newfoundland  ( ' ) 

Another  hematite  occurrence  of  gi'cat  maj^nitude 
and  economic  value  is  found  on  the  northwest  shore  of 
Bell  Island,  Conception  Bay,  Newfoundland:  about  35 
miles  from  the  city  of  St.  John's,  and  425  miles  from 
Sydney,  Cape  Breton,  Nova  Scotia.  On  the  cliffs  of 
Bell  Island — which  is  8  miles  long,  by  3  miles  wide — 
six  beds  of  iron  ore  are  exposed :  three  of  which  are 
thin  and  of  low  grade,  hence  are  of  little  commercial 
value,  but  the  other  three  are  of  immense  importance. 

This  iron-bearing  area  is  unique,  since  it  is  almost 
entirely  sul)marine — extending  for  miles  under  the 
Atlantic.  Actual  workings  at  a  distance  exceeding  two 
from  shore,  indicate  that  the  extensions  under  water 
are  even  greater  in  thickness  and  higher  in  grade  than 
the  deposits  on  the  mainland.* 

With  the  exception  of  the  Itabirite  mines  of  Brazil, 
and  the  Missabe  mines  of  the  Lake  Superior  region  of 
America,  the  Wabana**  mines  of  Newfoundland  re- 


million  tons  per  square  mile;  and  that  claims  had  been 
taken  as  far  as  12  miles  from  shore. 

Moreover,  owing  to  the  fact  that  the  iron  ore  from 
"Waitana"  mines  is  of  higher  grade  than  the  general- 
ity of  ores  of  sedimentary  origin;  and  due  to  short 
local  transportation  distances  to  rail  or  tide-water; 
and  to  the  comparative  ease  with  which  the  ore  is 
mined,  it  can  be  delivered  in  commercial  quantities  to 
Atlantic  f)r  European  ports  cheaper  than  any  other 
comj)cfitive  ore  mined  on  the  American  continent. 

The  Wabana  ores  occur,  as  already  stated,  mainly 
in  six  contiguous  beds  or  zones  in  the  strata  of  the 
upper  1,000  feet  of  unmetamorphosed  sandstones  and 
shales,  outcropping  for  about  3  miles  along  the  north- 
west shore  of  Bell  Island,  and  dipi)ing  under  Concep- 
tion Bay,  at  an  angle  of  8  degrees.  The  seried  deposits 
are  reported  as  consisting  of  two  main  iron-bearing 
minerals :  one,  having  the  reddish-brown  colour  char- 
acteristic of  amorphous  hematite ;  the  other,  greenish- 
grey  and  feeldy  magnetic — typical  of  chamosite;  to- 
gether with  a  quantity  of  siderite.  The  dominant  ore, 
however,  is  hematite ;  showing,  when  freshly  fractured, 
a  reddish-grey  colour,  with  sub-metallic  lustre;  and 


Jackson  Mine.    Spot  where  Iron  Ore  was  first  dis  covered  in  the  Lake  Superior  Region,  U.S.A. 


present  the  greatest  known  iron-bearing  area  in  the 
world.  Mr.  E.  C.  Eckel  testified  in  1913,  before  a  legal 
tribunal  in  the  suit  for  the  dissolution  of  the  United 
States  Steel  (Corporation,  that  within  a  radius  of  5  miles 
of  Bell  Island,  there  were  3,500,000,000  tons  of  econ- 
omically available  iron  ore;  that  one  of  the  series  of 
contiguous  deposits  was  30  feet  thick,  containing  90 


(')  The  particlars  used  in  describing  the  Wabana 
mines  were  obtained  chiefly  from  the  Report  on  the 
Resources  and  Production  of  Iron  Ores  of  the  United 
Kingdom  and  British  Dominions,  issued  by  the  Depart- 
ment of  Scientific  and  Industrial  Research,  London, 
England,  1917;  and  the  Supplement  to  Part  I,  "Iron 
Ore  Occurrences  in  Canada,"  Mines  Branch,  Depart- 
ment of  Mines,  Ottawa,  1917. 

*" Wabana"  means,  in  the  Indian  tongue,  "the  place 
where  daylight  first  appears";  and  was  the  name 
given  to  the  iron  ores  of  Newfoundland,  by  Mr.  Thomas 
Cantley,  in  1895. 

**See  issue  of  M;irr-h,  1920,  "The  Sinking  of  the 
Wabana  No.  3  Slopes  of  the  Nova  Scotia  Steel  and  Coal 
Co.,  Bell  Island,  Newfoundland.  R.  E,  Chambers." 


breaks  easily  into  parallelopiped  blocks,  ranging  from 
about  8"  to  11/4"  square. 

At  the  present  time,  only  three  of  the  five  beds  of  ore 
are  being  worked:  known,  respectively,  as  the  "Domi- 
nion" or  "Lower,"  the  "Scotia,"  and  the  "Little 
Upper. ' '  The  ' ' Dominion  bed ' ' — which  is  owned  by  the 
Dominion  Steel  Corporation  Limited,  Sydney,  Cape 
Breton,  N.S.— is  243  feet  below  the  "Seot'ia,"  and  has 
an  average  thickness  in  the  submarine  area  of  16  feet, 
with  a  known  maximum  thickness- of  33  feet.  The  iron 
content  of  the  ore  ranges  50.50  to  53.0  per  cent;  with 
silica  10.5  to  14.0  per  cent ;  and  phosphorus  0.70  to  0.85 
per  cent.  The  "Scotia"  bed— which  is  oyvned  by  the 
Nova  Scotia  Steel  and  Coal  Company,  Limited,  New 
Gla.sgow,  N.S.— is  50  feet  below  the '"Little  Upper" 
mine,  with  a  thickness  ranging  from  7  to  9  feet,  having 
an  iron  content  of  53  to  56  per  cent;  silica  7  to  9  per 
cent;  phosphorus  0.80  to  0.90  per  cent.  The  "Little 
Upper"  bed— controlled  l)y  the  "Scotia"  ovaiers  al.so— 
is  the  nearest  to  the  surface  of  the  three  zones  of  "Wa- 
bana" ores  on  Bell  Island  now  being  operated.  The 
land  deposit  covers  about  70  acres,  having  an  average 
thickness  of  about  6  feet.  The  iron  content  varies  from 
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56  per  cent  in  the  higher  levels,  to  51  per  cent  in  the 
lower  section  of  the  bed;  silica  ranging  from  6  to  10 
per  cent. 

It  was  not  until  1903,  that  the  economic  value  of  the 
Wabana  iron  ores  was  first  recognized.  At  that  time, 
the  deposits  were  owned  exclusively  by  the  Nova  Scotia 
^  Steel  and  Coal  Company,  Limited,  New  Glasgow,  N.S. 
In  1899,  however,  the  "Dominion"  or  "Lower"  deposit, 
was  acquired  by  the  Dominion  Steel  Corporation 
Limited,  Sydney,  Cape  Breton,  N.S.  Both  these  com- 
panies have  worked  the  mines  energetically :  the  last- 
named  having  produced  from  their  mine,  up  to  1913, 
for  utilization  in  their  blast  furnaces  at  Sydney,  4,375,- 
150  gross  tons  of  the  iron  ores,  for  steel  making  pur- 
poses;  while  the  former,  between  1909-1915,  shipped 
from  their  "Scotia"  and  "Little  Upper"  mines  to  the 
blast  furnaces  at  New  Glasgow,  4,806,277  gross  tons. 
The  aggregate  shipment  from  the  whole  of  the  Wabana 
mines,  up  to  the  close  of  1915,  amounted  to  over  13,000,- 
000  gross  tons.  Shipments  of  iron  ore  from  Wabana 
have  averaged  since  1915  from  500,000  to  900,000  tons 
annually. 

The  Wabana  iron  ores  are  all  of  "non-Bessemer" 
grade :  since  they  contain  more  than  0.50  per  cent  phos- 


Cuba. 

Another  country  which,  like  Brazil,  has  recently 
come  into  prominence  on  account  of  it  great  iron  ore 
resources,  is  Cuba.  It  is  conservatively  computed  that 
the  available  reserves  of  payable  ore  amount  to  some 
3,000,000,000  tons  of  high-grade  hematite:  90  per  cent 
of  which  is  situated  near  the  northern  cost  of  Oriente 
Province.  The  extensive  ore  blankets  have  been  de- 
limited and  defined  into  thre  so-called  iron  districts: 
Mayari,  the  Levisa  and  the  Moa  fields. 

The  deposits  vary  in  thickness  from  one  ft.  up  to  60 
feet.  One  bed  was  100  feet  before  reaching  the  under- 
lying serpentine.  The  average  iron  content  is  said  to 
range  (when  dried  at  212  deg.  F.)  from  40  to  50  per 
cent,  with  2.6  per  cent  silica,  phosphorus  below  Bess- 
emer limit,  and  sulphur  negligible. 

Mining  of  these  ores  began,  practically,  in  1884:  when 
25,295  tons  were  produced.  Since  the  Spanish-Amer- 
ican war  of  1898,  however,  and  the  consequent  interest 
taken  in  Cuba  by  its  powerful  northern  protector,  re- 
markable progress  has  been  made  in  the  development 
ment  of  the  Cuban  iron  ore  deposits.  In  1918,  634,442 
gross  tons  of  hematite — with  some  magnetite,  were 
shipped  to  the  United  States  alone — for  the  greater 


uoa.sL      Bell  Island,  Newfoundland,  showing  Ore  Beds.  Dominion  Bed,  "a"; 

Scotia  Bed,  "c";  Upper  Bed,  "d." 

phorus,  the  standardization  limit  for  steel-making.  The  part  of  the  known  areas  are  controlled  by  five  large 

following  is  a  Typical  analysis  (Cantley,  1911  j  of  ores  United   States   industrial   corporations — the  destina- 

taken  from  the  "Scotia"  bed: —  tion  being,  Maryland,  598,070  ton;  and  the  balance  to 

Philadelphia,  Canada  got  an  additional  115,354  tons. 

/c 

Iron   53.86  A  characteristic  feature  of  the  Cuban  ores  is,  the  high 

^^^^<^3'   9.48  percentage  of  water  they  carry :  the  hygroscopic  Avater 

Sulphur   . .     0.018  content  being,  generally,  about  25  per  cent.  Provision 

Phosphorus  :.  ..      0.850  ,      ,  '         ,  „  .  ■     ,  • 

Alumina  3  55  '^^^  heen  made,  on  the  spot,  for  eliminating  this  objec- 

Lime   1.81  tionable  amount  of  water,  prior  to  shipment.    And  a 

Magnesia   0.84  special  feature  of  the  Mayari  nodule  ores  is,  their 

Manganese   0.65  naturally  alloyed  content  of  chromium  and  nickel. 

Loss  on  ignition   4.32  The  fortuitous  concourse  of  these  valuable  strength- 

The  output  capacity  per  day  from  the  "Dominion"  f         ^"^^^  ^If^  been  advantageously   utilized  by 

1     .  r /^no  /  1  xi    ltd    ^-  ,,     ■  American  metallurgists;  tor  the  celebrated  Mayari 

mine  is  about  5,000  tons,  and  the    Scotia    mine  some  ^^^^y,      ^^^^  exclusivelv  from  ores   mined  in  the 

2,500  tons.  From  the  mines,  the  ore  is  transported  to  Mayari  district.  Tests  of  this  steel  as  tfsed  in  the 
storage  bins  in  the  cliffs  on  shore,  having  a  capacity  Memphis  bridge,  indicated  an  elastic  limit  of  59.000 
of  25,000  and  40,000  to  7*0,000  tons,  respectively ;  from  pounds,  and  a  tensile  strength  of  94,500  pounds  per 
which  the  ore,  after  crushing,  is  loaded  into  ships  at  the  sq.  in.  Being  made  from  a  natural  alloy  content  of  iron 
rate  of  more  than  2,000  tons  per  hour.  Steamships  of  and  chromium  and  nickel,  the  inevitable  segregation  of 
13,000  tons  capacity  ca^  be  moored  alongside  the  steels  alloj^ed  by  the  addition  of  nickel  or  other  consti- 
wharves,  from  whence  they  sail  to  and  from  Sydney,  tuents,  artificially  added  to  the  metallic  bath,  is  avoid- 
New  Glasgow,  and  European  ports,  all  the  year  round,  ed.  This  superiority  is  particularly  manifest,  when 
with  the  exception  of  a  few  weeks  in  mid-winter.  Mayari  steel  is  subjected  to  heat  treatment ;  for  by 
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simply  quenching  in  oil,  track  bolts  evince  a  tensile 
strength  of  100,000  pounds. 

The  Cuban  iron  ore  fields*  are  destined  to  become  an 
important  factor  in  the  development  of  the  metallur- 
gical industries  in  the  cities  on  the  Atlantic  coast ;  for 
the  ore  beds  are  mostly  on  the  surface,  are  soft  and 
friable,  hence  like  the  Missabe  deposits,  afford  excellent 
opportunity  for  machine  mining  on  a  colossal  scale. 
The  growing  merchant  marine  of  both  the  United  States 
and  Canada,  will  go  a  long  way  towards  solving  the 
traiisportation  problem.  It  Avas  stated  during  the  pro- 
gress of  the  U.  S.  Government's  suit  against  the  U.  S. 
Steel  Corporation  seeking  its  dissolution,  that  Cuban 
iron  ores  were  delivered  on  the  Atlantic  seaboard  for 
about  $2.50  per  ton. 

China. 

For  many  years,  China  has  been  looked  upon  as 
having  the  promise  of  being  one  of  the  great  iron  pro- 
ducing countries  of  the  world.  This  view  has  been 
largely  due  to  the  superficial  observations,  and  con- 
sequent misjudgment,  of  the  German  traveller  von 
Richthofen :  who,  in  1877,  inferred  from  the  large  num- 
ber of  primitive  iron  ore  smelting  furnaces  he  beheld, 
operated  by  means  of  excellent  coal  procured  in  the 
vicinity — especially  in  the  Chih-li  district  — that  there 
must,  necessarily  be  an  abundance  of  iron  ore  nearby. 

Recent  investigation,  however,  by  competent  British, 
American,  Japanese  and  Chinese  mining  engineers,  has 
completely  discounted  the  hitherto  optimistic  notions 
that  have  prevailed  as  to  China's  metallic  mineral  re- 
sources— particularly  as  regards  iron  ore.  Author- 
itative reports  like  those  of  the  British  Board  of  Trade, 
1905 ;  and  the  International  Geological  Congress,  1910, 
are  interesting,  but  not  encouraging  reading;  while 
the  verdict  of  specialist  investigators  like  Mr.  W.  H. 
Shoekley,  of  the  Pekin  Syndicate,  and  especially  the 
evidence  set  forth  by  Mr.  H.  Foster  Bain,  in  1918,* 
goes  to  show  that,  the  reserves  of  payable  iron  ores  do 
not  amount  to  more  than  say  400,000,000  tons ;  a  figure 
which  relegates  China  to  a  position  of  mediocrity  among 
iron  producing  countries. 

Comparatively  little  progress  is  being  made  in  the 
development  of  even  the  ore  deposits  that  are  available, 
owing  to  the  determined  policy  of  the  Chinese  govern- 
ment to  establish  its  right  to  the  minerals  under  the 
land.  No  foreign  syndicate  or  person  is  permitted  to 
own  a  single  iron  ore  deposit;  those  being  exploited 
are  leased  only.  Among  the  lessees,  Japan  ranks  first ; 
for  owing  to  her  island  territorial  limitations,  and  per- 
petual struggle  to  avoid  congestion  of  her  rapidly  in- 
creased population,  the  "Sunrise  Kingdom"  has  been 
fast  changing  from  an  agricultural  to  an  industrial  na- 
tion ;  hence  the  eagerness  to  control  the  idle  iron  ore 
fields  of  China — particularly  the  reputedly  rich  mag- 
netite and  hematite  deposits  of  Manchuria — just  as 
America  controls  the  iron  ore  deposits  of  Cuba,  In 
both  cases,  the  realization  of  these  commercial  aims, 
is  making  for  progress,  and  opening  tip  to  civilization, 
regions  that  were,  heretofore,  a  veritable  wilderness, ; 
Japan  has,  for  years  past,  been  importing  high  grade 
ore  from  the  Tayeh  (Houpe)  district,  to  the  amount  of 
over  50,000  tons  annually. 


*The  author  is  indebted  for  most  of  the  data  on^Cuba, 
to  C.  M.  Weld,  E.  F.  Burchard,  and  British  Board  of 
Trade  reports. 

*Bulletin  of  the  American  Institute  of  Mining  En- 
gineers, September  1918,  p.  1487. 


In  recent  discussions  on  the  prospective  mining  of 
iron  ores  in  the  Province  of  British  Columbia,  Canada, 
and  the  proposed  utilization  of  the  pig-iron  smelted 
from  these  ores,  in  the  iron  and  steel  industries  to  be 
established,  the  fears  that  have  been  expressed  with 
regard  to  the  possibility  of  competition  from  Chinese 
iron  ores  or  from  pig-iron  manufactured  by  cheap 
labour,  may  be  looked  upon  as  doubtful.  Japan  can, 
and  will,  utilize  the  available  surplus,  while  in  awaken- 
ed China,  under  an  orderly  government,  that  country 
will  need  all  its  limited  iron  ore  resources  for  home 
consumption. 

Russia. 

Reference  has  already  been  made  (p.  8)  to  the 
magnetite  deposits  of  the  Ural,  and  their  prospective 
exploitation  as  a  valuable  Russian  export  asset,  when 
that  unfortunate  country  achieves  political  stability. 
A  like  augmentation  of  foreign  trade  in  the  near  future 
is  probable  with  regard  to  the  rich  hematite  deposits 
of  southern  Russia :  notably  the  iron  ores  of  the  Krivoi 
Rog  basin,  some  100  miles  northeast  of  Odessa  on  the 
Black  Sea.  These  oi'es — which  occur  as  lenticular, 
archaean  inclusions,  in  some  cases  120  feet  thick — range 
in  metallic  iron  content,  from  55  to  70  per  cent :  the 
higher  grade  containing  0.7  to  0.9  per  cent  SiOg,  with 
sulphur  practically  nil,  and  phosphorus  only  0.018 — 
0.020  per  cent.  In  1912,  5,250,000  long  tons  were  mined, 
being  67  per  cent  of  the  country's  output.  The  total 
reserves  were  estimated  conservatively,  in  1910,  at 
86,000,000  tons,  with  62  per  cent  of  iron.  And  another 
promising  Russian  iron  ore  field  is  found  in  the  Kertch 
peninsula,  on  the  eastern  side  of  the  Crimea.  These 
extensive  hematite  deposits  contain  from  40  to  45  per 
cent  of  iron,  are  of  easy  access,  and  close  to  the  north- 
ern shore  of  the  Black  Sea. 

These  valuable  iron-bearing  deposits  of  Southern 
Russia,  were  known  to  the  ancient  Greeks,  and  were 
the  probable  source  of  the  celebrated  Scythian  iron. 

Canada. 

It  was  pointed  out,  when  dealing  with  magnetite,  that 
the  dominant  iron  ore  occurrences  of  Canada  are 
magnetic :  due  to  the  fact  that  the  geological  formation 
of  the  country  is  largely  Archaeozoic.  There  are,  how- 
ever, several  hematite  deposits  of  importance  in  various 
parts  of  the  country ;  but  in  almost  every  instance  the 
minerals  are  mostly  of  sedimentary  origin,  and  hence 
have  undergone  metamorphic  changes.  The  most 
notable  deposit  of  this  character  is  the  Helen  mine,  in 
the  Algoma  district  of  Ontario.  This  mine  is  situated 
11  miles  from  Michipicoten  harbour,  on  Lake  Superior; 
and  has  produced  more  iron  ore  than  any  other  mine 
in  the  Dominion.  The  shipments  between  1900  to  1915 
amounting  to  2,263,522  gross  tons. 

The  hilly  range  in  which  the  Helen  mine  is  located 
is  1%  miles  long,  and  for  a  distance  of  three-fourths  of 
a  mile  averages  1,200  feet  in  width.  The  formation 
consists,  mainly,  of  cherty  and  granular  silica,  inter- 
mixed with  deposits  of  pyrites  in  commercial  quan- 
tities. On  the  Avest  side  the  ore  bed  is  bounded  by  a 
clayey  dike,  which  seems  to  have  been  the  barrier 
against  Avhich  the  ore-body  was  deposited. 

The  ore  is  classified  as  ' '  Old  range ' '  Bessemer  hema- 
tite, and  is  easily  reducible  in  the  blast  furnace,  owing 
to  its  porosity.  The  iron  content  of  the  merchantable 
portion  of  the  deposit  ranges  front  53  to  55  per  cent 
AAnth  sulphur  varying  from  0.20  to  0.40  per  cent,  phos- 
phorus 0.095  to  0.092  per  cent,  and  silica  6.16  to  5.90 
per  cent. 
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In  addition  to  the  iron  ore  shipped  from  this  mine, 
a  considerable  trade  is  done  in  the  sale  of  the  "iron 
pyrites''  which  occurs  as  pocketed  masses  of  pyritic 
sand  embedded  in  the  lower  levels  of  the  iron  deposit. 

Between  1905  and  1915,  some  37,372  gross  tons  of 
"iron  pyrites"  were  shipped,  but  during  the  war  period 
the  demand  increased  owing  to  inability  to  import 
Spanish  and  other  pyrites.  Shipments  in  1918,  from 
the  Canadian  mines,  were  411,616  tons  ,  of  which  268,- 
507  tons  came  from  Ontario.  Shipments  in  1919 
dropped  to  one  half  those  of  1918.  This  mineral  is 
largely  transformed  into  sulphur-dioxide  gas,  for  utili- 
zation in  the  making  of  sulphite  pulp  for  the  manufac- 
ture of  paper ;  as  well  as  for  conversion  into  other  com- 
pounds of  sulphur  used  in  tlie  chemical  and  allied  in- 
dustries. 

The  decreasing  yearly  production  of  iron  ore  from 
the  Helen  mine  is  due  to  the  fact  that  the  portion  of 
the  ore-body  wihch  is  of  commercial  value  has  been 
almost  completely  worked  over,  and  the  available 
reserve  is  reported  to  be  probably  less  than  200,000 
tons. 

Other  hematite  deposits  in  the  vicinity  of  the  Helen 
mine  are  said  to  be_  of  Bessemer  grade — notably  the 
Josephine  mine,  situated  about  20  miles  from  Michi- 
picoten  harbour,  on  Lake  Superior — but  none  of  these 
are  being  developed  at  the  present  time.  It  is  significant, 
that  not  a  ton  of  iron  ore  was  shipped  from  the  Helen 
mine  in  1919. 

(To  be  continued). 


LABOR  TROUBLES  AT  THE  NOVA  SCOTIA 
STEEL  PLANTS. 

The  railway  men  employed  in  the  plant  of  the 
Dominion  Iron  &  Steel  Company,  at  Sydney,  and  on 
the  colliery  and  plant  branches  of  the  Nova  Scotia 
Steel  &  Coal  Co.  at  Sydney  Mines,  acting  under  in- 
structions from  international  officers  of  the  railway 
brotherhoods,  on  the  22nd  November,  gave  the  two 
companies  seven  hours  notice  of  their  intention  to  stop 
work  unless  the  railwaymen's  wages  were  brought  up 
to  the  standard  railway  rates  for  eastern  Canada, 
under  the  application  of  the  McAdoo  schedule.  The 
railwaymen  employed  in  direct  connection  with  the 
steel  plant  in  operations  have  never  been  ceded  the 
status  of  main-line  operatives  which  they  demand.  A 
part  of  the  railwaymen's  demands  includes  a  basic 
eight-hour  day. 

The  number  of  railwaymen  at  Sydney  is  not  greater 
than  150,  but  their  precipitate  action  has  thrown  not 
less  than  2,000  men  out  of  work  at  Sydney,  and  the 
remainder  of  the  4,000  employees  of  the  Plant  are  be- 
ing employed,  under  difficulties,  in  operations  such  as 
the  work  of  the  Nail  Mill,  in  which  transportation 
plays  a  minor  part. 

By  the  short  notice  given  by  the  railwaymen  much 
of  the  equipment  of  the  plant,  particularly  that  con- 
nected with  continuous  processes,  such  as  the  blast- 
furnaces, open-hearths  and  coke-ovens,  were  greatly 
endangered,  and  great  property  loss  has  only  been 
avoided  by  the  work  of  the  officials  and  volunteers, 
who  have  managed  to  keep  a  few  locomotives  moving. 
At  the  end  of  the  first  week  of  the  strike— 27th  Nov.— 
the  Company  stated  officially  that  No.  4  blast  furnace, 
which  was  hastily  closed  down  as  a  result  of  the  seven 
hour  ultimatum  previously  mentioned,  was  causing 
anxiety,  it  being  feared  that  expansion,  due  to  the 
large  amount  of  limestones  left  in  the  furnace,  which  it 
was  impossible  to  flux  in  the  short  time  available, 


might  result  in  the  bursting  of  the  crucible  and  its 
shell.  The  hearth  of  the  furnace  has  since  been  raked 
out. 

Following  the  stoppage  of  work  by  the  railwaymen, 
the  following  note  was  issued  by  the  General  Manager, 
Mr.  E.  P.  Merrill  setting  out  the  Company's  difficult 
position. 

"The  public  should  know  that  there  is  an  econo- 
mic situation  controlling  the  number  of  hours  of 
work  and  the  wages  paid  at  the  steel  works  at  the 
present  time.  The  plant  was  not  designed  not  is  it 
equipped  to  operate  on  the  basis  of  an  eight-hour 
day  at  cost  that  permits  of  reaching  markets  open 
to  us. 

"Our  strongest  competition  is  from  the  United 
States,  where  steel  companies,  prior  to  the  war, 
accumulated  large  surpluses  not  subject  to  abnormal 
taxation,  and  which  enabled  them  to  install  every 
known  improvement  and  labor-saving  device  which 
made  for  lower  costs  and  increased  output.  We  have 
certain  natural  advantages  in  our  geographical 
location,  but  we  must  have  co-operation  of  employ- 
ees and  stockholders  while  we  are  building  up  our 
plant  and  our  markets. 

"For  several  months,  in  a  declining  market,  we 
have  sought  business  in  all  parts  of  the  world,  even 
offering  rails  in  exchange  for  certain  grades  of  ore 
and  finished  products  to  foreign  governments  on 
credits.  Nothing  has  been  left  undone  in  an  effort 
to  keep  all  departments  in  operation,  for  we  appre- 
ciate the  need  for  employment  and  we  know  the 
value  of  maintaining  our  organization  intact. 

"The  sooner  the  employees  of  the  Dominion  Steel 
and  Dominion  Coal  Companies  come  to  a  realization 
of  the  honesty  of  our  purpose  to  establish  a  per- 
manent all-the-year-around  industry  in  Cape-Breton, 
the  sooner  they  will  participate  in  the  benefits. 

"It  must  be  evident  to  the  most  unthinking  that 
we  will  never  approximate  or  establish  such  a  condi- 
'    tion  as  long  as  our  men  blindly  follow  advices  of 
outsiders  as  to  how  our  business  shall  be  managed. 

"The  McAdoo  schedule  and  the  Chicago  award 
may  be  all  right  when  they  can  be  passed  along  in 
increased  passenger  fares  and  freight  rates,  but  we 
are  in  no  such  position. 

"We  looked  upon  our  men  as  loyal  employees  and 
good  citizens  and  it  is  disappointing  to  us  that  by 
their  action  they  left  us  without  means  to  protect 
our  property." 

As  it  was  well  kno^vn  that  the  Dominion  Iron  & 
Company  was  finding  difficulty  in  marketing  its  pro- 
ducts, some  of  the  departments,  such  as  the  rail-mill, 
having  been  idle  for  some  time,  and  other  departments 
not  working  to  capacity,  the  action  of  the  railwajmen 
was  not  expected,  and  is  not  regarded  by  the  other 
employees  as  being  justified  either  by  the  wages  of 
the  railwaymen,  or  the  results  likely  to  be  obtained. 

The  railwaymen  take  the  ground  that  the  dispute 
should  be  adjudicated  by  the  Adjustment  Board  which 
deals  with  railway  disputes,  but  the  Department  of 
Labor  does  not  consider  the  men  are  being  railway 
employees,  inasmuch  as  the  railway  concerned  "is  not 
used  for  the  ordinary  purposes  of  railway  work,  taking 
passengers  and  carrying  freight  for  the  public".  The 
Department  therefore  advises  application  for  a  Con- 
ciliation Board,  but  this  the  men  will  not  agree  to, 
expressing  the  opinion,  in  a  published  statement,  that 
a  Board  of  Conciliation  could  not  dispose  of  the  matter, 
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"its  findings  not  being  binding  on  either  party  to  the 
dispute". 

The  Nova  Scotia  Steel  &  Coal  Co.  having  previously- 
closed  down  its  blast-fumaee  and  open-hearths  at 
Sydney  Mines,  and  prepared  to  operate  the  New  Glas- 
gow plant  on  cold  stock  until  the  trade  conditions 
improved,  has  not  been  materially  affected  by  the 
strike,  and  has  so  far  managed  to  take  away  the  coal 
produced  by  the  collieries. 

The  collieries  of  the  Dominion  Steel  Corporation  are 
unlikely  to  be  affected.  The  employees  of  the  Sydney 
&  Louisburg  Railway,  which  is  a  subsidiary  of  the 
Corporation,  have  received  the  standard  increases 
given  to  railwaymen  in  the  Eastern  District,  and  have 
also  recently  been  granted  the  latest  increase  under 
what  is  known  as  the  Chicago  Award. 


The  enforced  closing  down  of  the  coke  ovens  at  the 
Sydney  Plant,  and  the  cessation  of  steel  production, 
has  stopped  the  operations  of  the  Dominion  Tar  & 
Chemical  Co.,  and  will  affect  the  Cross  Fertilizer  Com- 
pany, which  depends  on  slag  for  grinding. 

At  the  time  of  writing  (December  8th)  the  strike  of 
the  railwaymen  was  still  continuing.  The  Dominion 
Steel  Company  takes  the  ground  that  it  refuses  to 
recognize  the  existence  of  a  strike,  regarding  the  rail- 
waymen as  no  longer  employees  of  the  Company. 
Operations  are  being  carried  on  as  usual  in  such  dep- 
artments as  this  is  possible,  and  indications  are  that 
steel  production  may  not  be  resumed  for  an  indefinite 
period.  The  blast  furnaces,  open-hearths  and  coke- 
ovens  of  both  the  Dominion  and  Scotia  companies  are 
closed  down. 


COMPANY  NOTES 


CROSS  FERTILIZER  CO.,  TO  ERECT  PLANT  AT 
WELLAND. 

The  Cross  Fertilizer  Company  has  for  some  years 
been  making  from  40,000  to  50,000  tons  annually  of 
slag  fertilizer  by  grinding  the  basic  slag  from  the 
furnaces  of  the  Dominion  Iron  &  Steel  Co.,  at  Sydney, 
but  it  is  announced  by  Sir  Wm.  Cross,  during  a  recent 
visit  to  Toronto,  that  his  Company  proposes  to  erect 
a  chemical  fertilizer  factory  at  Welland  because  of  the 
inability  of  his  company  to  obtain  the  necessary 
amount  of  slag.  The  nature  of  the  fertilizer  or  the 
raw  materials  from  which  it  is  proposed  to  be  manu- 
factured is  not  stated  otherwise  than  that  the  process 
will  be  entirely  a  chemical  one. 

STEEL  COMPANY  OF  CANADA  MAKING  BENZOL. 

The  Benzol  Plant  of  the  Steel  Company  of  Canada 
is  stated  to  be  making  benzol  in  large  quantities,  much 
of  this  by-product  being  used  for  motor  fuel.  The 
market  for  benzol  as  a  motor  fuel,  for  admixture  with 
gasolene  and  other  volatile  combustion  oils,  if  properly 
cultivated,  is  without  limit  in  view  of  the  declining 
yield  and  the  increasing  consumption  of  natural 
mineral  oils. 

ALGOMA  MILLS  RESUME  OPERATIONS. 

Word  from  Sault  Ste.  Marie  is  to  the  effect  that 
after  a  period  of  two  weeks  the  trouble  at  the  plant 
of  the  Algoma  Steel  Corporation  has  been  settled.  On 
December  1st  the  twelve-inch  ijiill  again  started  opera- 
tions as  did  the  eighteen-inch  mill,  the  men  having 
accepted  the  company's  terms  of  three  men  to  a  crew 
instead  of  four  as  in  the  past.  About  tAvo  hundred 
men  took  part  in  the  "walk-out"  two  weeks  ago. 


SAFETY  EXHIBIT,  DOMINION  IRON  &  STEEL  CO. 

"National  Safety  News",  the  organ  of  the  National 
Safety  Council,  contains  a  note  and  a  photograph  of 
an  exhibit  of  the  Dominion  Iron  &  Steel  Company  at 
the  Cape  Breton  Island  Exhibition  held  at  the  end  of 
September  in  Sydney,  which  was  designed  to  em- 
phasise both  industrial  and  public  safety.  The  idea 
of  putting  forward  the  community  side  of  organised 
precaution  against  needless  accident  is  a  happy  one, 
and  local  exhibitions  afford  a  method  of  bringing  the 
efforts  of  industrial  companies  in  this  regard  to  the 
attention  of  the  families  of  the  workers.  The  note  to 
"National  Safety  News"  was  contributed  by  Mr.  J.  N. 
Worgan,  the  Safety  Engineer  of  the  Dominion  Iron  & 
Steel  Company. 


ARMSTRONG,  WHITWORTH  &  CO.,  TO  MANU- 
FACTURE WOOD-PULP  MACHINERY  AT 
LONGUEUIL,  QUE. 

Armstrong,  Whitworth  &  Co.,  of  Longueuil,  Mont- 
real, announce  that  the  parent  company  in  England 
has  taken  up  the  manufacture  of  wood-pulping  plant, 
both  by  chemical  and  manufacturing  processes,  using 
the  designs  of  Jensen  &  Dahl,  a  Norwegian  firm  of 
much  experience  in  this  line  of  machinery.  The  Com- 
pany proposes  to  manufacture  barking-drums,  pumps, 
grinders,  wet-machines,  mixers,  screens,  refiners, 
filters,  hydraulic  presses,  etc.,  together  with  the  elec- 
trical machinery  for  the  drive.  It  is  the  Company's 
intention,  eventually,  to  build  machinery  of  this  class 
at  the  Longueuil  Works. 


Incorporations. 

MONTREAL.— The  Forged  Steel  Specialties  Co., 
Limited,  has  been  incorporated  to  manufacture  marine, 
foundry  and  mining  supplies,  with  a  capital  stoek  of 
$500,000,  by  Arnold  Wainwright,  F.  W.  Hackett  and 
Joseph  J.  Harold. 


The  Canadian  Piston  Ring  Co.,  Limited,  has  been 
incorporated  to  manufacture  pistons,  etc.,  with  $75,000 
capital,  by  Ernest  Lafontaine,  Humbert  Mariotti,  R. 
Papineau-Couture  and  others. 


The  Rotary  Brick  Machine  Co.,  of  Canada,  Limited, 
has  been  incorporated  with  a  capital  stock  of  $100,000 
by  W.  MajeAvski,  H.  Sitarski  and  others. 


TORONTO.— The  Hold-Mar  Vacuum  Piston,  Ltd, 
has  been  incorporated  to  manufacture  iron  and  steel 
products,  with  a  capital  stock  of  $100,000,  by  Charles 
H.  Yochum,  107  Gilmour  avenue,  Ernest  M.  Brooks, 
and  others. 


Canada  Heaters,  Limited,  have  been  incorporated  to 
manufacture  stoves,  furnaces,  boilers,  hot  water 
heaters,  etc.,  with  $100,000  capital,  by  Robert  E.  L. 
Lott,  371  Roxton  Road;  Leo  J.  Pheland,  72  Queen 
street  west  and  others. 


The  Plummer  Machine  Co.,  Limited,  has  been  in- 
corporated to  manufacture  and  deal  in  iron,  steel,  brass 
and  other  metals,  machinery,  tools,  implements,  etc., 
with  $100,000  capital  stoek,  by  Alfred  R.  Plummer, 
Arthur  S.  Dickson,  Edward  J.  Swift  and  others. 
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The  Canadian  Superheater  Co.  has  been  incorporated 
with  a  capital  stock  of  $200,000,  by  Norman  J.  llolden, 
Arthur  Allan  and  others. 


The  All-British  Sif,'nal  Co.,  Limited,  has  been  in- 
corporated to  manufacture  machinery,  signals,  etc., 
with  £80,000  capital  stock,  by  Alfred  P.  Poussette, 
George  Fuller,  both  of  Holborn,  England,  Joseph  Mau- 
rice, Chiswick  Park,  England,  and  others. 

See  &  Smith  Motors,  Limited,  have  been  incorporated 
to  manufacture  engines,  motors,  machinery,  automo- 
biles, trucks,  accessories,  etc.,  with  $260,000  capital,  by 
James  S.  Beatty,  John  R.  Rumball,  and  others. 


The  Canadian  Mine  Shovel  Co.,  Limited,  has  recently 
been  incorporated  to  manufacture  tunnelling  machines, 
mechanical  shovels,  loading  machines,  etc.,  with  $100,- 
000  capital  stock.  The  office  of  the  company  is  at  202 
Lumsden  building.  Officers  are:  President,  Samuel 
Hoar;  vice-president,  C.  E.  Hendricks,  and  secretary- 
treasurer,  W.  J.  Schultze. 

PETERBORO.— C.  Walter  Green  Co.  Limited  is  in- 
corporated here  to  engage  in  business  as  iron  and  steel 
founders,  etc.,  and  to  take  over  the  Company  of  that 
name.  Capital  stock  is  $200,000. 


Extensions. 

TORONTO. — Plans  have  been  prepared  for  factory 
buildings  on  a  5-acre  site  at  the  corner  of  Hanson 
street  and  Coxwell  avenue  here  which  will  cost  about 
$500,000.  The  main  building,  which  will  be  80  x  500 
feet,  will  on  completion  be  occupied  by  three  manu- 
facturing concerns  as  follows:  Crouse-Hinds  Co.  of 
Canada;  Harvey-Hubbell  and  the  Hubbell-Mack  Ma- 
chine Screw  Co. 


WALKERVILLE.— The  Canadian  Twist  Co.  is  pro- 
ceeding rapidly  with  the  equipment  organization  of  its 
plant  here. 

WATFORD.— Work  will  be  started  immediately  on 
the  erection  of  an  addition  to  the  plant  of  the  Andrews 
Wire  Works  of  Canada,  Limited,  here.  When  com- 
pleted the  company  will  have  an  additional  7,000  feet 
of  floor  space. 


HAMILTON. — The  American  Axle  Co.,  capitalized 
at  $6,000,000,  has  secured  an  interest  in  the  Beaver 
Truck  Co.,  here,  and  in  future  will  supervise  opera- 
tions. Under  the  reorganization  H.  R.  Williams,  who 
organized  the  Beaver  Truck  Co.,  becomes  president 
and  general  manager;  E.  W.  Macavay,  president  Am- 
erican Axle  Co.,  vice-president,  and  Capt.  Harry  Tre- 
naman,  treasurer.  The  directors  include  William  Mul- 
vaney,  E.  D.  J.  Stares,  W.  H.  Dawson,  P.  C.  Wolf  and 
P.  J.  Schultz.  Plans  are  under  way  to  turn  out  3,000 
trucks  during  the  next  year  and  arrangements  are 
also  being  made  to  place  a  new  model  on  the  market. 


AN  EXTRAORDINARY  PROSPECTUS. 

One  of  the  worst  prospectuses  we  have  seen  is  that 
issued  by  the  Vancouver  Magnetite  Iron  and  Steel 
Smelting  Co.,  Ltd.  On  the  front  cover  is  shown  a  plate 
of  the  "first  pig  iron  made  in  B.  C."  described  as 
being  "fused  in  an  electric  furnace  and  then  reduced 
by  the  duplex  process."  This  no  doubt  refers  to  the 
test  under  the  Fleet  process  at  the  Burnaby  power- 


house in  1919.  This  test  was  pronounced  a  failure,  and 
the  pig  which  it  is  claimed  was  produced  is  the  result 
of  treatment  in  a  furnace  at  the  Vancouver  Engineering 
Works. 

The  prospectus  goes  on  to  say:  "This  up-to-date  fur- 
nace practice  conforms  with  the  very  latest  advance- 
ments in  any  skilled  iron  and  steel  metallurgy,  thereby 
making  absolutely  obsolete  for  this  province  all  ideas 
of  treatment  in  antiquated  blast  furnaces,  which  neces- 
sitates additions  of  inferior  soft  ores  high  in  phos- 
phorus." This  is  the  veriest  buncombe  and  could  only 
have  been  written  by  a  person  absolutely  ignorant  of 
smelting  iron  ore.  The  Fleet  process  under  which  this 
company  produced  its  sample  of  pig  is  an  electro- 
metallurgical  process.  Pig  iron  or  steel  produced  by 
electro-metallurgy  is  much  more  costly  than  the  pro- 
duct of  the  Bessemer  or  open-hearth  furnace;  is  pro- 
duced for  special  purposes  commanding  higher  price, 
and  the  nature  of  the  process  confines  it  to  narrow 
limits.  The  electro-metallurgical  furnace  cannot  pos- 
sibly compete  with  the  blast  furnace.  If  it  could  the 
large  British  and  American  iron  and  steel  firms  would 
have  substituted  it  long  ago.  No  sane  man  would  pro- 
pose to  supply  an  iron  furnace  with  "inferior  soft  ores 
high  in  phosphorus"  as  alleged  by  the  writer  of  the 
prospectus. 

The  prospectus  then  compares  its  molehiU  with  a 
proposed  capitalization  of  $100,000,  with  a  mountain 
in  the  shape  of  the  U.  S.  Steel  Corporation  and  its 
capitalization  of  about  $1,-500,000,000  and  corresponding 
profits;  and  says  "Co-operation  will  make  Vancouver 
another  Pittsburg."  Unfortunately  we  have  not  found 
tributary  to  Vancouver  the  iron  ore  deposits  that  made 
Pittsburg,  or  anything  like  them. 

The  directors  of  the  company  are :  President,  Dr.  T. 
S.  Hall,  New  Westmin.ster ;  Col.  F.  C.  McTavish ;  J.  B. 
Hall,  of  Hall  Machine  Works;  Capt.  Robt.  Bailey;  A. 
L.  Teetzel,  of  MacPherson  and  Teetzel,  all  of  Vancou- 
ver; and  A.  E.  Wright,  C.E. ,  of  Trail;  managing 
director,  Percy  H.  Eraser,  Vancouver. 

Dr.  Hall,  the  president,  is  an  enterprising  man,  and 
we  don't  believe  he  would  allow  his  name  to  be  used 
in  connection  Avith  this  promotion  if  he  had  investigated 
its  merits  as  set  forth  in  this  prospectus.  The  managing 
director,  Mr.  Eraser,  is  a  dry  goods  man,  who  was 
actively  connected  with  the  promotion  of  Omineca  Gold 
and  Copper  Queen  mining  companies,  concerning  which 
prospectuses  were  issued  of  a  similarly  questionable 
character  to  that  to  which  we  now  refer.  He  knows 
nothing  about  the  iron  and  steel  industry,  and  how  a 
highly  technical  business  is  to  be  successfully  managed 
by  a  man  who  knows  nothing  about  it  is  a  problem 
which  it  is  the  duty  of  the  directors  to  explain  when 
they  are  asking  the  public  to  subscribe  for  shares  to 
$100,000,  to  be  increased  to  $200,000. 

L.  B.  Philpot,  electrical  engineer,  of  the  Philpot- 
MacDonald  Company  Ltd.,  was  on  the  prospectus  as 
Advisory  Electrical  Engineer,  but  his  name  was  put 
there  without  his  consent  and  to  his  credit  he  demanded 
its  withdrawal  and  advertised  the  fact  that  he  had  no 
connection  with  it.  If  others  would  take  the  samp 
creditable  stand  we  should  have  fewer  of  these  unsound 
promotions  which  are  simply  sink  holes  for  the  savings 
of  the  public  who  are  too  often  misled  by  the  names 
appearing  in  connection  therewith.  This  must  be 
stopped  if  public  support  is  to  be  enlisted  in  the  devel- 
opment of  mining  and  metallurgical  industries. — B.  C. 
"Mining  and  Engineering  Record." 


December,  1920. 


IRON    AND    STEEL    OF  CANADA 


335 


SHIPBUILDING 


STEEL  SHIPBUILDING  IN  CANADA 
DECLINING. 

In  the  November  issue  of  this  periodical  it  was  noted 
that  the  outlook  for  steel  shipbuilding  in  Canada  was 
discouraging,  and  it  was  pointed  out  that  the  industry- 
is  in  grave  danger  of  entire  disappearance  while  wait- 
ing for  a  declaration  of  the  policy  of  the  Government, 
because  it  is  becoming  evident  that  without  definite 
state-aid,  in  one  form  or  another,  the  steel  shipbuild- 
ing industry  is  unlikely  to  survive  the  crisis  through 
which  it  is  now  passing. 

One  of  the  strongest  shipbuilding  organizations  in 
Canada,  and  the  one  having  the  most  dependable  affi- 
liations with  overseas  shipbuilding  connections  of  long 
experience,  is  Canadian- Vickers,  Ltd.,  of  Maisonneuve, 
Montreal  Island.  The  remarks  of  the  President  of  this 
Company,  made  at  the  launch  of  the  "Canadian  Com- 
mander, were  given  in  the  last  issue  at  which  time  also 
the  Minister  of  Marine  admitted  that  his  Government 
did  not  look  upon  its  action  to  that  rate  as  constitut- 
ing a  permanent  solution  of  the  problem. 

A  month  later,  on  the  occasion  of  the  launching  of 
the  "Canadian  Leader",  the-  General  Manager  of  the 
Company  stated  that  already  forty  percent  of  the  Can- 
adian shipyards  had  sung  their  swan-song,  and  that, 
unless  Government  aid  was  forthcoming,  the  same 
prospect  faced  Canadian-Vickers.  There  were,  Mr. 
Gilham  said,  no  orders  for,  next  year  on  the  firm's 
books,  and  after  the  launching  of  the  two  boats  now 
on  the  stocks,  which  was  anticipated  to  take  place 
next  April,  the  yard  would  have  to  close  unless  new 
orders  were  received. 

In  this  connection  it  is  pertinent  to  note  the  editorial 
remarks  of  the  "Financier",  London's  oldest  finan- 
cial daily,  which  points  out  that  the  amount  of  ship- 
building under  progress  in  the  Old  Country  yards  is 
shown  to  be  increasing  by  each  quarter's  returns.  On 
September  30th.,  vessels  aggregating  3,731,000  tons 
gross  were  under  construction  in  the  United  Kingdom, 
which,  to  quote  the  "Financier",  "does  not  look  like 
depression". 

The  General  Manager  of  the  Canadian-Vickers  also 
has  stated  that  there  was  little  difference  between 
costs  of  building  and  repairs  in  Canada  and  in  the 
United  Kingdom,  .but  the  unfavorable  exchange  rate 


was  the  chief  deterrent  to  the  obtaining  of  orders  from 
the  other  side. 

The  steel  shipbuilding  industry  in  Canada  is  a 
logical,  a  proper,  and  a  necessary  one.  It  has  already 
done  great  things.  It  is  prepared  to  do  greater,  but,  if 
it  is  not  to  languish  and  die  at  this  juncture,  it  should 
be  assisted  over  what  is  quite  obviously  only  a  tempor- 
ary phase.  Steel  shipbuilding  must,  and  will,  thrive 
in  Canada  in  the  years  that  are  to  come,  but,  if  it  is 
allowed  to  pass  out  now,  the  period  of  that  permanent 
revival  that  all  who  think  over  the  history,  of  nations 
must  agree  is  coming,  will  be  causelessly  and  inde- 
finitely delayed. 

There  has  never  yet  arisen  a  powerful  mercantile 
marine  in  any  civilised  country  that  was  not  in  its 
earlier  stages  fostered  and  assisted  by  the  State. 

If,  after  having  founded  a  mercantile  marine  that 
is  now  engaged  in  advertising  Canada's  renown  in  all 
the  seven  seas,  our  leaders  become  faint-hearted,  Can- 
ada will  lose  her  place  in  the  race,  and  will  not  gain 
the  laurels  that  may  otherwise  be  hers. 

At  the  sessions  of  the  League  of  Nations,  it  was  con- 
sidered necessary  by  the  Canadian  delegates  to  strong- 
ly oppose  any  restriction  on  the  distribution  of  raw 
materials.  This  signifies  that  those  who  represent 
Canada  in  the  counsels  of  the  world  understand  her 
wealth  to  reside  largely  in  raw  materials.  Is  it  not 
then  proper  and  necessary  that  we  should  build  and 
own  the  ships  that  are  to  carry  these  materials  abroad? 

When  the  St.  Lawrence  waterways  provide  a  chan- 
nel for  sea-going  vessels  to  Fort  William,  our  Atlantic 
and  Pacific  seaboards,  combined  with  this  unprece- 
dented penetration  of  a  continental  area  by  an  arm 
of  the  sea  and  its  feeders,  will  make  Canada  a  maritime 
nation  of  the  first  rank,  and  will  make  her  waterborne 
transportation  to  rise  to  magnitudes  that  will  be  a 
world's  wonder.  The  extent  and  the  variety  of  the 
craft  that  will  be  required  cannot  at  tnis  time  De 
visualised,  but  it  will  have  an  indefinite  capacity  for 
expansion. 

It  is  extremely  improbable  that  a  government  that 
has  shown  such  vision  and  such  faith  in  Canada's 
maritime  destiny  as  the  present  administration  will 
not  exert  its  full  powers  in  support  of  steel  shipbuild- 
ing in  the  country,  but  the  tide  of  opportunity  is 
rapidly  ebbing. 
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Difficulties  of  Canadian  Shipyards. 

Followinf?  tlie  inability  of  tlie  Prince  Rupert  Drydock 
&  Engineering  Co.  to  proceed  with  construction  of  the 
two  vessels  being  built  to  the  order  of  the  Canadian 
Government,  owing  to  financial  difficulties,  there  has 
been  much  disturbance  among  the  employees  of  the 
Company,  to  whom  wages  are  owing,  and  local  suppliers 
of  material  who  have  accounts  against  the  shipl)uilding 
company.  The  completion  of  the  government's  contract 
was  guaranteed  by  a  bond  of  the  London  Guarantee  & 
Accident  Co.,  for  ten  per  cent  of  the  contract  price, 
namely  $321,000.  The  Guarantee  Company  has  not  re- 
plied to  entpiiries  regarding  its  course  of  action,  and 
at  the  time  of  writing,  it  is  understood  the  Department 
of  Marine  is  considering  the  best  way  out  of  the  dif- 
ficulty. In  the  meantime,  it  is  understood,  the  Company 
has  agreed  to  pay  all  claims  of  $100  and  under  in  full, 
and  one-third  of  all  other  claims  at  once.  A  tliird  of 
the  remainder  will  be  paid  when  the  ninth  instalment 
on  the  ships  is  paid  by  the  Government,  and  the  re- 
maining one-tliiixl  will  be  paid  on  receipt  of  the  tenth 
instalment.  Tliis  should  relieve  the  questions  connected 
with  payment  of  wages  due. 

The  Guarantee  Company  has  the  option  under  its 
bond  agreement  to  complete  the  work  of  building  the 
vessels  in  the  event  of  failure  of  the  contractors,  or 
making  suitable  arrangements  for  completion.  The 
matter  noAv  lies  between  the  Guarantee  Company  and 
the  Department  of  Marine. 


The  completion  of  the  vessels  now  partially  con- 
structed in  the  yard  of  the  Dominion  Shipbuilding  Com- 
pany, at  Toronto,  which  it  was  announced  would  be 
undertaken  by  the  Government,  is  being  complicated 
by  agitation  in  Toronto  to  liave  the  work  done  by 
Toronto  workmen,  and  opposition  is  expressed  to  a 
suggestion  that  the  Collingwood  Shipbuilding  Co.  might 
be  given  the  work.  A  large  number  of  workers  in 
Toronto  were  displaced  by  the  stoppage  of  work  at  the 
Dominion  yard,  and  these  men  are  naturally  very 
anxious  to  ol)tain  such  employment  as  may  be  available 
in  the  completion  of  the  partially  constructed  vessels. 


Port  Arthur  Shipbuilding  Company. 

The  last  of  the  Government  contracts  for  Canada's 
Merchant  Marine,  awarded  to  the  Port  Arthur  Ship- 
building Company,  Limited,  the  "Canadian  Harvester" 
was  launched  November  20th.  Mrs.  F.  H.  Keefer,  vdfe 
of  F.  H.  Keefer,  K.C.,  M.P.,  Port  Arthur,  named  the 
ship. 

This  ship  is  full  Welland  Canal  size,  of  the  following 
dimensions  and  power: 

Hull.  Engines  and  Boilers. 

L.  0.  A.— 260'6".  Triple  Ex.  Engine  18"-30"-50"x36" 
L.  B.  P.— 251'0".    Boilers  2  Scotch  14"xl0"9" 
Beam  Molded.— 40'6".  Steam  Pressure,  180  pounds 
Depth  Molded.— 26'0".    Speed,  11  knots. 
This  ship  is  of  the  two  deck  type  with  poop,  bridge 
and  forecastle ;  Steel  deck  house  on  bridge,  with  Cap- 
tain's  quarters  and  pilot  house,  with  power  plant  amid- 
ships, and  is  liuilt  on  the  transverse  system  under  tlie 
highest  class  of  British  Corporation  Ocean  Service 

When  completed,  this  ship  will  be  the  largest  eanal- 
size  ocean  freighter  constructed  by  the  Companv,  being 
especially  designed  to  carry  a  large  cargo,  on  account 
of  the  restricted  dimensions  necessary  to  enable  her  to 
pass  through  the  St.  Lawrence  system  of  canals  in  one 
section. 


The  management  entertained  the  launching  party 
to  a  luncheon  at  the  Prince  Arthur  Hotel,  immediately 
following  the  launching.  The  manager,  Mr.  J.  H. 
Smith,  announced  that  they  had  recently  laid  the  keel 
for  a  .3,000  ton  canal-size  vessel,  which  will  be  specially 
adapted  to  Lake  and  Ocean  service,  the  ship  Ls  to  be 
of  all  steel  construction,  with  power  plant  located  aft, 
and  the  Captain's  and  crews  quarters  and  pilot  house 
located  forward  on  the  forecastle  deck. 

The  power  plant  will  be  equipped  to  burn  either  coal 
or  oil,  and  special  provision  will  be  made  for. storing 
of  the  fuel  oil  in  the  water  bottom,  also  ample  capacity 
will  be  allowed  for  coal  in  the  liunkers,  located 
forward  of,  and  at  the  sides  of  boiler  room.  With 
modern  installation  of  oil  burning  equipment,  it  will 
be  possible  to  change  from  coal  to  oil,  or  vice  versa, 
within  a  few  hours  time. 

The  "Canadian  Harvester"  is  rapidly  nearing  com- 
pletion, and  will  get  away  before  the  close  of  the 
navigation. 

Inasmuch  as  the  demand  for  new  tonnage  is  growing 
less,  Mr.  Smith  announced  that  the  Company  had  de- 
cided to  go  into  the  designing  and  manufacturing  of 
pulp,  and  paper  machinery.  Th.e  plant  acreage,  build- 
ings, and  tool  equipment  being  well  adapted  to  be 
manufacturing  and  handling  of  the  heavy  equipment 
required  in  the  pulp,  and  paper  trade.  The  outlook  for 
the  future  of  the  pulp  and  paper  trade,  is  exceptionally 
bright  at  the  Head  of  the  Lakes.  There  is  pulp  wood, 
almost  beyond  computation,  tributary  to  this  point, 
by  water  and  rail  transportation.  Two  mills  are  in 
operation,  two  more  are  under  construction,  and  others 
are  seeking  sites  on  which  to  erect  large  plants.  It 
looks,  therefore,  that  with  ilnrestricted  power,  at  rea- 
sonable rates,  that  this  point  is  certain  to  become  a 
paper  centre  at  an  early  date,  and  the  Port  Arthur 
Shipbuilding  Company  is  fortunate  in  being  in  a  posi- 
tion to  take  advantage  of  the  situation  in  furnishing 
tile  equipment  necessary  for  this  development. 

With  the  idea  of  branching  into  the  new  industry 
on  as  lai'^e  and  extensive  scale  as  possible,  they  have 
secured  the  services  of  a  particularly  capable  Engin- 
eer, and  expect  soon  to  be  turning  out  such  equipment 
for  the  trade,  as  Digesters,  Grinders,  Chippers,  Slash- 
ers, Barkers,  Pumps,  Screens,  Wet  Machines,  and  Board 
and  Paper  Machines. 

The  Company  has  just  completed  installing  new 
boilers  in  the  Canadian  Government  Survey  steamer 
"Bayfield."  The  Dry  Dock  and  repair  department  of 
the  Company  has  been  kept  well  employed  during  the 
season.  •  

Vancouver  Dry  Dock. 

J.  Coughlan  &  Sons,  who  have  obtained  the  contract 
from  the  Federal  Government  for  the  construction  of 
a  dry  dock  at  Burrard  Inlet,  Vancouver  Harbour,  have 
commenced  work  on  the  site.  Test-borings  are  prac- 
tically completed,  and  the  work  of  excavation  is  being 
proceeded  with. 


Nova  Scotia  Steel  Co.  Launch  "Canadian  Sapper." 

The  S.  S.  "Canadian  Sapper"  was  launched  at  Tren- 
ton, Nova  Scotia,  on  November  9th.  Mrs.  Geo.  D.  Mac- 
dougall,  the  wife  of  the  General  Superintendent  of  the 
N.  S.  Steel  Co.,  performing  the  ceremonv.  The  vessel 
is  2,800  tons,  285  ft.  long,  38  ft.  beam,  draft  20'  6". 

With  the  exception  of  a  steel  yacht  on  the  stocks, 
no  further  orders  are  booked  for  this  yard,  and  it  is 
not  probable  that  work  will  continue  unless  the  Com- 
pany should  decide  to  build  vessels  to  its  own  order. 
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Vickers  Launch  Canadian  "Leader." 

The  twelfth  vessel  built  for  the  Canadian  Govern- 
ment by  the  Canadian-Vickers  Yard,  at  Maisonneuve, 
and  the  sixth  in  the  1920  season,  the  Canadian 
"Leader,"  was  launched  on  the  27th.  Mrs.  W.  G. 
Ross,  the  wife  of  the  President  of  the  Harbor  Commis- 
sioners, performing  the  ceremony. 

At  the  reception  which  followed  the  launching  Mr. 
Gilham,  the  Managing  Director,  said  that  the  con- 
ditions which  faced  the  steel  shipbuilding  industry  in 
Canada  were  very  gloomy. 

No  Orders  for  Next  Year. 

Over  forty  per  cent,  of  Canadian  yards  had  already 
had  their  swan  song,  and  unless  Government  aid  was 
forthcoming  the  same  prospect  confronted  Vickers. 
"The  sorry  fajct  is,  that  we  have  no  orders  for  next 
year.  We  have  two  -boats  now  on  the  stocks  which 
we  expect  to  launch  next  April,  and  if  there  are  no 
further  orders  by  that  time  the  yards  will  be  forced  to 
close."  It  was  hoped,  he  continued,  that  the  Govern- 
ment would  realize  the  great  importance  of  this  young 
industry  to  Canada,  Avhieh  was  capable  of  such  expan- 
sion, and  which,  throughout  Canada,  had  already  fur- 
nished work  for  50,000  men. 

Mr.  W.  G.  Ross,  president  of  the  Harbor  Commis- 
sioners, said  that  the  greatest  launching  that  had  ever 
taken  place  there  was  the  launching  of  Vickers  itself. 
When  it  was  first  suggested,  people  thought  that  the 
idea  of  competing  with  English  firms  was  a  dream,  but 
the  firm  had  been  started  and  had  achieved  great 
things.  Mr.  Ross  said  that  Vickers  was  of  the  greatest 
importance  to  the  port  of  Montreal  and  the  country 
generally,  and  hoped  that  the  Government  would  come 
to  the  aid  of  the  shipbuilding  industry  and  make  it 
possible  for  it  to  carry  on.  The  present  condition,  he 
believed,  was  only  temporary. 

The  Exchange  Rate. 

Mr.  P.  L.  Miller,  general  manager  of  the  company, 
also  referred  to  the  loss  the  country,  city  and  harbor, 
would  sustain  if  the  industry  was  to  go  under.  The 
costs  of  shipbuilding  and  repairs  here,  he  said,  were 
very  little  different  to  the  costs  in  England,  but  the 
unfavorable  exchange  rate  prevented  Vickers  from 
quoting  a  price  that  would  induce  British  interests  to 
send  their  money  across. 

The  vessel  is  of  simUar  dimensions  to  those  previously 
built  for  the  Government.  Net  tonnage  is  3,340  tons. 
Cargo  capacity  is  8,350  tons. 


Halifax  Shipyards. 

The  yards  at  Halifax  are  quite  busy,  and  between 
1,400  and  1,500  men  are  now  employed,  according  to 
the  Halifax  "Chronicle." 

The  "Canadian  Forester"  and  the  "Canadian 
Fisher"  built  at  Three  Rivers,  by  the  Tidewater  Com- 
pany, are  lying  at  the  pier,  having  been  sent  down  the 
river  to  be  finished  in  Halifax.  The  "Canadian  Ex- 
plorer" the  second  of  the  two  ships  under  construction 
by  the  Shipyards  to  the  Government's  order,  is  sched- 
uled to  be  launched  by  Sir  Robert  Borden  on  the  18th 
December.  The  work  on  this  vessel  is  far  advanced. 
Two  other  hulls,  Nos.  3  and  4  on  the  yard's  program, 
are  under  construction. 

Two  steamers  are  in  for  dry-docking  and  repairs. 
The  Halifax  dry-dock  is  generally  booked  for  some  time 
ahead,  and  at  this  time  of  the  year  there  is  usually 
much  repair  work  called  for. 


Port  Arthur  Shipbuilding  Company  Adopts  Group- 
Insurance. 

^he  Port  Arthur  Shipbuilding  Co.  has  taken  out  a 
group-insurance  policy  for  its  employees  amounting  to 
approximately  half  a  million  dollars.  Under  the  terms 
of  the  contract,  each  employee  who  has  been  with  the 
company  six  months  or  more  on  June  30  is  insured  for 
an  amount  of  $750,  and  for  those  who  were  not  with  the 
company  for  six  months  on  June  30,  the  policy  goes 
into  force  when  they  have  put  in  six  months'  service. 
Additional  insurance  of  $250  goes  into  effect  six  months 
after  the  first  policy  is  issued,  making  a  maximum  of 
$1,000  for  each  individual. 

One  feature  noticeable  in  this  policy  is  .that  the  or- 
dinary workman  is  put  on  the  same  basis  as  the  highest 
official  of  the  company,  as  all  receive  the  same  amount 
of  insurance. 

Three  deaths  have  occurred  since  the  policy  has  been 
taken  out  on  the  lives  of  those  covered  by  the  insurance 
and  the  amount  of  the  policies  have  been  paid  promptly 
and  in  each  case  the  amount  was  found  to  be  a  big  help 
to  those  dependent  upon  the  policy  holder.  In  one  case 
tis  cash  saved  the  home,  which  had  already  been  put 
up  for  sale  by  the  mortgage.  The  first  death  occurred 
July  20,  only  twenty  days  after  the  insurance  was  ap- 
plied for,  and  before  the  actual  policy  had  been  written. 

The  individual  certificates  are  now  being  distributed 
to  the  employees  covered.  No  doctor's  examination  is 
required,  the  only  qualification  necessary  being  six 
months'  continuous  service,  and  the  insurance  continues 
in  force  so  long  as  the  employee  continues  his  employ- 
ment with  the  Shipbuilding  Company. 


Shipping  and  Shipbuilding  Outlook. 

Only  just  recently  some  people  were  disposed  to 
bewail  the  tribulations  of  the  shipping  trade,  and  were 
predicting  a  state  of  depression  that  was  hardly  dis- 
tinguishable from  disaster.  For  some  months  past 
predictions  of  this  character  have  been  made  on  the 
platform,  in  private  and  public  meetings,  and  likewise 
in  published  statements.  The  pessimists  have  been 
energetically  rebutted  by  the  optimists,  so  that  we  have 
seen  something  like  two  powerful  camps  arrayed 
against  each  other.  As  a  consequence,  partly,  of  the 
preaching  of  the  pessimists  we  have  seen  a  sliding  of 
prices  in  the  Share  Market.  This  preaching  has  not 
been  the  only  influence  operating  on  the  market.  There 
have  been  other  powerful  factors  at  work,  and  par- 
ticularly the  labour  unrest  and  the  strikes,  which  have 
made  the  average  investor  super-cautious. 

But  the  dividend  recently  declared  by  the  P.  and  0. 
Company  has  gone  far  to  lessen  fear  and  anxiety  and 
to  restore  more  vitality  to  the  Share  Market  generally. 
Only  a  short  while  back  P.  and  0.  Deferred  stock  per- 
sistently fell,  until  the  price  was  down  to  360,  and  it 
looked  like  sinking  to  lower  depths.  This  was  because 
of  the  power  of  the  pessimist,  who  declared  that  the 
company  would  be  unable  to  keep  up  its  dividend,  with 
the  unfortunate  result  that  some  nervous  holders  sold 
their  stock.  So  far  from  the  company  being  unable  to 
maintain  its  dividend,  it  has  actually  increased  it  sub- 
tantially,  and  so  put  the  pessimists  to  shame.  The  price 
of  P.  and  0.  Deferred  immediately  shot  up.  about  60 
points,  and,  though  it  has  lost  a  part  of  this  rise  since 
then,  the  fall  is  due  mainly  to  profit-taking,  and  not 
to  any  new  feeling  of  anxiety  or  nervousness. 

In  the  current  monthly  review  of  the  London  Joint 
City  and  Midland  Bank,  some  encouraging  statistics 
are  given  in  regard  to  shipbuilding  in  this  country. 
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Wliile  the  total  of  the  merchant  shipping  under  con- 
struction in  the  world  is  declining,  the  figures  for  the 
United  Kingdom  continue  to  sliow  expansion.  This  does 
not  necessai'ily  mean  that  our  shipyards  are  more  active 
tlian  they  were  in  1919,  because  there  is  now  no  longer 
an  abnormal  amount  of  mercantile  tonnage  in  the  yards 
requiring  repairs.  During  the  current  year  it  has  been 
po.ssible,  therefor,  to  concentrate  to  a  larger  extent 
upon  the  construction  of  new  tonnage. 

At  the  end  of  September  last  50  per  cent,  of  the  mer- 
chant sliipping  tonnage  under  construction  in  the  world 
was  being  built  in  this  country.  Before  the  war  the 
proportion  was  about  60  per  cent.,  but  at  that  time  only 
a  small  amount  of  tonnage  was  built  in  the  United 
States  of  America.  What  effect  lower  freights  are 
liaving  upon  the  amount  of  new  tonnage  being  ordered 
in  this  country  is  not  apparent  from  the  returns.  All 
til  at  the  figures  show  is  that  at  present  the  work 
actually  being  undertaken  is  increasing  each  quarter, 
until  on  September  30  vessels  aggregating  3,731,000 
tons  gross  were  under  construction  in  the  United  King- 
dom. About  440,000  tons  gross  of  merchant  shipping 
Avere  completed  in  the  September  quarter  of  1920,  com- 
pared with  405,000  tons  in  the  previous  quarter,  and 
308,000  tons  in  the  first  quarter  of  the  year.  This,  to 
say  the  least,  does  not  look  like  depression. — "London 
Financier. " 


THE  MOOTED  STEEL  INDUSTRY  IN  BRITISH 
COLUMBIA. 

The  British  Columbia  Gazette  contains  the  incorp- 
oration notice  of  the  Coast  Range  Steel  Company,  with 
capital  of  $15,000,000  authorized.  The  principal  is  Mr. 
Henry "  J.  Landahl,  with  whom  is  associated  F.  T. 
Congdon,  J.  D.  Kearns,  John  Steta,  and  Major  Mont- 
ague Moore.  No  information  has  been  given  out  as  to 
the  location  proposed  for  the  mooted  industry,  but  is 
believed  the  mainland  is  favored.  British  capital  is 
stated  to  have  been  interested,  and  two  engineers, 
Messrs.  C.  T.  Williams  and  Francis  Perry  have  been 
in  British  Columbia  to  investigate  the  local  facilities 
and  report  to  principals  in  London. 

Another  group  of  British  interests  have,  it  is  under- 
stood, been  looking  into  a  similar  project.  Mr.  Walter 
Dennis  Rock,  an  English  mining  engineer  and  steel 
technician  had  been  for  some  time  making  quiet  en- 
quiries, but  was  taken  ill  and  died  with  tragic  sudden- 
ness. Previous  to  his  death,  Mr.  Rock  had  arranged 
for  shipment  to  England  of  a  test-lot  of  Pacific  Coast 
coal,  for  determination  of  its  coking  qualities.  It  is 
stated  that  if  the  coal  proved  to  be  suitable  for  making 
metallurgical  coke,  Mr.  Rock's  recommendations  to  his 
principals  would  have  been  in  favor  of  the  establish- 
ment of  a  steel  plant  at  some  point  within  the  Province. 

It  was  also  stated  that  the  Canadian  Collieries 
(Dunsmuir)  Limited,  previous  to  Mr.  Fleming's  resig- 
nation as  President  of  that  Company,  was  looking  into 
the  possibility  of  establishing  a  steel"  plant  on  Van- 
couver Island.  Mr.  Fleming  is  him.self  a  practical  steel 
metallurgist,  having  had  much  experience  in  the  smelt- 
ing of  magnetites  in  New  York  State. 

The  incentive  to  establishment  of  a  steel  industry 
in  British  Columbia  is  the  bonus  of  three  dollars  per 
ton  on  pig-iron  produced  in  British  Columbia  from 
provincial  ores  that  is  offered  by  the  British  Columbia 
Government,  and  the  knowledge  that  the  establishment 
of  iron  and  steel  manufacture  in  the  Province  is  favor- 


ed by  the  local  government,  recently  sustained  in  the 
elections. 

Just  how  much  of  recent  activity  in  regard  to  steel 
projects  is  a  result  of  the  political  excitement  is  not 
discernible,  but  some  part  of  it  must  be  attributed  to 
the  elections. 

Judging  from  eastern  analogies,  it  would  appear  to 
disinterested  observers  that  the  proper  place  for  a 
blast-furnace  and  open-hearth  plant,  with  adjacent 
coke-ovens,  utilizing  the  waste  heat  and  coal-gases  in 
the  steel-making  processes  in  the  most  approved  method 
of  modern  steel-plant  practice,  is  somewhere  on  Van- 
couver Island,  where  the  necessary  maritime  location 
for  assembly  of  raw  materials,  and  for  distribution; 
and  the  essential  proximity  of  coking  coal,  are  comb- 
ined as  in  no  other  part  of  the  Province. 

The  present  time  is  not  propitious  for  transfer  of 
British  funds  to  Canada,  as  with  discounting  and  ex- 
change almost  25  percent  of  the  funds  raised  in  Brit- 
ain would  be  lost  in  transit.  The  erection  of  a  modestly 
conceived  blast-furnace  and  open-hearth  plant  in  Van- 
couver Island,  in  a.ssociation  with  existing  coal  com- 
panies there,  and  financed  largely  by  local  capital, 
would  offer  to  British  Columbia  the  most  permanent 
and  profitable  form  of  steel  industry  in  immediate 
prospect. 

There  are  two  phases  of  the  steel  industry  in  British 
Columbia,  and  it  is  desirable  that  the  two  should  not 
be  mixed  in  the  public  mind.  The  electric-furnace 
reduction  of  high-grade,  but  refractory,  magnetites, 
sv;ch  as  is  proposed  by  the  Rothert  Steel  Company  in 
Seattle,  is  one  phase.  This  Company  has  now  a  plant 
Avith  a  daily  capacity  of  two  tons,  and  it  is  proposed, 
according  to  latest  advices  to  enlarge  this  to. fifty  tons. 
The  Rothert  process  is  virtually  the  making  of  alloy 
steels,  in  which  such  elements  as  titanium  are  not 
undesirable,  but  it  is  essentially  an  industry  limited  in 
production,  demanding  high-grade  raw  materials,  and 
suitably  located  only  where  electric  power  is  cheap 
and  available  in  large  quantities. 

The  other  phase  is  the  orthodox  blast  furnace  and 
open-hearth  plant,  making  pig  iron,  on  a  large  scale, 
and  making  steel-ingots  as  required.  There  is  only 
one  place  in  British  Columbia  for  such  an  industry, 
and  that  is  as  near  to  coking-coal  mines  as  possible, 
and  on  the  sea-coast. 

The  is  also  the  combination  process — using  fuel-heat 
and  electric  heat  in  successive  stages — devised  by  Mr. 
J.  W.  Moffatt,  of  Toronto.  In  this  process  it  is  desir- 
able that  both  fuel-heat  and  electric-heat  should,  be 
cheaply  available,  and  the  coal  mines  and  large  Avater- 
poAvers  of  Vancouver  Island  in  this  instance  afford  the 
proper  combination. 

The  least  important  matter  in  the  steel  industry  in 
British  Columbia  is  the  location  of  a  plant  near  the 
iron-ore  deposits,  as  this  is  about  equally  difficult  as 
regards  all  the  B.  C.  iron-ore  deposits.  The  important, 
and  actually  the  decisive  factor,  is  the  provision  of  the 
heat  to  be  used  in  smelting  and  refining  the  ore.  and 
on  this  consideration  the  choice  of  the  plant  site  should 
be  determined,  if  commercial  success  is  to  be  achieved. 
Fuel  costs  are,  and  will  increasingly  become,  the  chief 
preoccupation  of  the  steel  plant  executive  in  all  parts 
of  the  Avorld.  Proximity  to  a  coking-coal  deposit  should 
be  the  guiding  desideratum  in  the  choice  of  a  steel- 
plant  site  in  British  Columbia. 
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REPAIRING   POURING   LADLES   BY  THERMIT 
WELDING  AT  BRITISH-AMERICAN  NICKEL 
SMELTER,  NICKELTON,  ONT. 

Owing  to  the  nature  of  the  smelting  process  follow- 
ed at  the  Nickelton,  Ont.,  plant  of  the  British  Am- 
erican Nickel  Corporation  the  slag  obtained  sometimes 
runs  high  in  metal  content,  the  action  of  which  is 
very  destructive  to  the  steel  pouring  ladles,  tending 
to  wash  away  the  steel  at  the  point  of  contact  and 
injure  the  ladle  beyond  further  practical  usefulness. 

The  company  has  recently  been  getting  economical 
results  in  reclaiming  its  ladles  by  means  of  Thermit 
welding.  The  accompanying  illustrations  and  sketches 
give  an  idea  as  to  the  work  done.  In  both  cases  des- 
cribed pieces  -of  steel  were  forged  and  welded  to  the 
ladle  rather  than  completely  filling  up  the,'  burnt 
areas  with  Thermit  steel.  By  this  method  undue  con- 
traction strains  were  minimized. 

In  the  case  of  the  ladle  Avith  the  holes  in  the  bottom 
three  patches  Avere  made  instead  of  two,  as  shown  in 
figure  1,  owing  to  the  irregularity  of  the  holes  arid 
the  facility  of  making  two  patches  easier  than  one 
irregular  patch.  In  lining  up  the  patches  approximately 
1  inch  was  provided  at  the  edges  for  the  entrance 
later  of  Thermit  steel.  These  patches  were  surround- 
ed by  a  yellow-wax  pattern  and  the  usual  Thermit 
welding  practice  then  followed. 


Fig.  1. 

Three  patches  in  place  before  application  of  wax  collar. 


In  arranging  riser  pattern's  these  patterns  were 
used  both  inside  and  outside,  one  coming  off  at  the 
high  point  and  two  others  placed  about  half  way  down 
on  the  wax.  These  latter  two  served  to  take  care  of 
the  shrinkage  of  metal  when  the  weld  started  to  oool. 
The  welding  of  the  bottom  was  spread  over  two 
operations,  owing  to  the  fact  that  there  was  insuffi- 
cient material  on  hand  to  complete  the  job  the  first 
time. 

In  the  case  of  welds  made  on  the  sides  of  ladles  care 
must  be  taken  not  to  put  too  much  stock  in  the  collar 
of  the  weld,  otherwise  there  would  be  a  tendency  to 
retard  the  clearing,  or  so-called  "skulling"  of  the 
ladle.  In  applying  the  wax  collar  the  wax  should  be 
from  Ys  in.  to  3-16  in.  fuller  than  finished  sliape  in 
order  to  allow  the  shrinkage  during  contraction. 

In  forging  the  lip  patch,  the  blacksmiths  followed 
the  outline  of  the  cut  material,  cutting  and  shaping  it 
to  provide  a  space  of  about  1  in.  It  Avas  no  small  job 
to  shape  the  patch,  and  it  is  believed  that  in  future 
repairs  of  this  kind  time  can  be  saved  by  cutting  away 


Ladle  lip  burnt  away  by  hot  matte. 


Showing  lip.  of  ladle  welded,  before  removing  risers 
and  pouring  gate. 


the  ladle  to  a  square  shape  as  shown  in  one  of  the 
sketches.  The  loAver  portion  Avill  not  then  lend  itself 
readily  to  melting  doAvn  during  the  preheating  opera- 
tion. It  may  also  be  preferable  to  cast  the  lips  of 
steel  rather  than  forge  them. 
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How  to  Record  Graphically  Work  Done  in  Forging 


By  COLONIAL  DAVID  CARNEGIE,  F.R.S.  Ed. 
M.  Inst.  C.E.,  etc. 


A  most  interesting  paper  was  read  by  Mr.  Eugene 
Schneider  of  Creusot  at  the  Autumn  Meeting  of  the 
Iron  &  Steel  Institute  at  Cardiff,  England  on  the 
subject  of  "An  investigation  of  various  forging  opera- 
tions carried  out  under  hydraulic,  presses." 

The  recording  apparatus  used  in  the  investigations 
was  designed  by  the  Forge  Dept.  of  the  Creusot  works. 
The  experiments  remind  me  of  several  I  conducted  at 
Woolwich  Arsenal  soon  after  the  first  hydraulic  shell 
forging  plant  was  installed  there.  At  that  time  I  was 
in  charge  of  the  Department  and  being  desirous  of 
ascertaining  the  actual  "work  done"  in  the  opera- 
tions of  punching  the  steel  blanks  and  then  drawing 
the  "cups"  into  shells  I  designed  a  rather  crude  but 
simple  device  for  obtaining  pressure  curves. 

In  a  paper  which  I  communicated  to  the  Institution 
of  Civil  Engineers  in  January  1892,  nearly  29  years 
ago,  on  the  subject  of  forged  steel  projectiles,  I  gave 
diagrams  of  the  "work  done"  in  forging  4.7"  shrapnel 
shells. 


Ftga.  8. 


cord  attached  to  the  slide  was  connected  with  the 
moving  head  of  the  ram  the  slide  was  given  exactly 
the  same  rate  of  movement. 

A  zero  on  datum  line  was  made  by  the  needle  of  the 
pressure  gauge  upon  the  smoked  paper  by  moving  the 
slide  to  and  fro  by  hand  over  the  face  of  the  gauge 
before  any  pressure  was  applied.  A  second  line  was 
obtained,  (somewhat  more  irregular  than  the  first, 
the  irregularity  depending  upon  the  speed  of  the 
press),  when  the  cord  was  connected  to  the  ram  head 
and  moved  by  it  "running  light"  and  before  any 
actual  forging  was  done.  The  pressure  curves  show- 
ing the  actual  work  done  were  not  quite  so  easily 
obtained.  The  circular  movement  of  the  needle  of  the 
pressure  gauge  which  scribed  the  curve  and  the 
rectilinear  motion  of  the  slide  caused  by  the  movement 
of  the  head  had  to  be  allowed  for  and  adjusted  in 
reproducing  the  curves  shown  in  the  diagrams  given 
in  the  paper  to  which  T  have  referred  and  which  are 
reproduced  in  fig.  8  of  that  paper  and  in  fig.  1  of  this 
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Fig.  1. 

To  obtain  the  work  diagrams  I  made  several  ex- 
periments with  an  ordinary  hydraulic  pressure-gauge 
modified  to  carry  a  slide  across  its  face  in  the  place 
of  the  usual  glass  face.  This  was  done  by  mounting 
two  guide  brackets  on  the  body  of  the  pressure-gauge 
after  removing  the  ordinary  glass  face.  The  guide 
brackets  were  so  arranged  to  allow  for  a  slide  to  be 
moved  horizontally  to  and  fro  across  the  face  of  the 
gauge.  On  the  slide,  which  in  my  first  experiments 
consisted  of  a  sheet  of  thin  glass,  was  fixed  a  sheet  of 
smoked  paper  upon  which  the  pressure  curve  was 
scribed  by  a  fine  pin  fixed  near  to  the  end  of  the 
needle  of  the  pressure  gauge. 

The  slide  was  connected,  by  a  cord,  direct  to  the 
moving  heads  of  the  rams  of  the  hydraulic  press  which 
carried  the  punches.  The  forging  press  was  horizontal 
having  two  cylinders  placed  end  to  end  and  rigidly 
connected  together.  The  pressure  gange,  to  which  the 
slide  was  fitted,  was  fixed  to  the  main  pressure  pipe 
near  to  the  inlet  in  one  of  the  cylinders.    When  the 


PlAGI.A^IS   Il,r.I'>TnAT  KG  THE  WoliK  PeITFOESIED  IN  TUE  PROCESS"^ 

4-7-Incii  Siirainei.  Qimck-Firing  SnF.i.r. 

note.  The  method  devised  by  the  Forge  Department 
at  Creusot  for  converting  the  circular  motion  of  the 
pressure  gauge  needle  into  the  rectilinear  movement 
of  the  carriage  containing  the  ink  well  for  recording 
the  curves  eliminates  the  work  of  adjustment  and  re- 
production which  I  had  to  do  in  obtaining  the  results. 

From  the  diagrams  I  obtained  the  following  results : 

1.  — Work  done  during  the  first  punching  operation 
65.9  foot  tons. 

2.  — Work  done  during  2nd  operation,  forming  in- 
side cavity,  55.9  foot  tons. 

3.  — Work   done  during  drawing  operation,  309.1 
foot  tons. 

4.  — Work  done  during    final  drawing  operation, 
404.6  foot  tons. 

These  results  were  obtained  during  the  forging  of 
4.7"  shrapnel  shells. 
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I  found  what  Mr.  Eugene  Schneider  found  that  the 
amount  of  work  done  or  energy  expended  in  producing 
shell  forgings  depended  upon  several  well  known 
facts. 

1.  — The  temperature  of  the  shell  blanks  during 
forging.    (Uniformity  and  degree  of  temperature). 

2.  — Condition  and  form,  of  punches  and  dies. 

3.  — The  speed  at  which  the  work  was  done — that  is 
the  rate  of  movement  of  the  press. 

4.  — The  concentricity  of  the  punches  and  dies. 

5.  — Other  minor  conditions  known  to  forgemen. 

I  need  not  dwell  upon  the  importance  of  being  able 
to  make  and  retain  graphical  records  of  work  done 
on  different  types  of  forgings.  This  will  be  apparent 
to  all  manufacturers,  who  are  using  different  kinds 
of  machines  for  making  different  types  of  forgings. 
"Whether  in  making  stampings,  or  drawn  materials  of 
steel  and  other  metals  where  ordinary  pressure  gauges 
are  used  for  visial  registration,  the  recording  appar- 
atus devised  at  Creusot  such  as  shown  in  plate  E  of 
the  paper  referred  to  should  be  of  very  greats  service. 
It  will  also  suggest  to  engineers  and  users  of  differ- 
end  kinds  o^  forging  machinery  other  ways  of  obtain- 
ing the  same  results  with  perhaps  less  complicated 
apparatus. 

THE  INDIAN  HEAD  IRON  ORE  DEPOSIT.— PORT 
AU  PORT,  NEWFOUNDLAND. 

By  a  Correspondent. 

Newspapers  have  recently  published  more  or  less 
sensational  and  absurd  reports  of  the  discovery  of  an 
iron  ore  deposit  at  Port  au  Port,  Newfoundland.  These 
reports  are  absurd  insofar  as  the  price  at  which  the 
claim  is  said  to  have  changed  hands,  is  fabulous,  while 
the  truth  is  that  the  ownership  has  not  reall;^  changed 
hands  at  all ;  and  sensational  insofar  as  the  stressed 
immensity  of  the  deposit  has  not  yet  been  proven. 

The  existence  of  iron  in  this  locality  has  been  known 
ever  since  a  road  was  built  through  there  about  25  years 
ago,  or  at  least  the  Dominion  Iron  &  Steel  Company 
were  first  made  aware  of  it  at  that  time.  Nobody  seems 
to  have  become  interested  in  its  possibilities  until  1913 
when  an  American  lady  tourist  summering  at  a  resort 
nearby,  brought  a  drill  crew  there.  But  rumor  says 
that  these  men  never  used  t,he  drill  as  they  apparently 
failed  to  locate  the  ore  and  anyway  their  efforts  came 
to  nothing. 

Within  the  past  few  months  the  Dominion  Steel  Cor- 
poration have  been  investigating  the  property.  They 
have  had  some  prospectors  at  work  during  the  past 
summer  and  latterly  have  had  a  mining  c'amp  built  and 
a  regular  gang  employed.  During  the  summer  too, 
some  well  known  geologists  have  visited  Indian  Head 
in  the  corporation's  interests,  and  have  made  very 
satisfactory  reports.  Indications  encourage  the  belief 
that  a  very  large  body  of  workable  ore  is  there,  and 
there  are  millions  of  tons  in  sight  along  the  outcrop 
alone.  The  outcrop  runs  across  the  main  road  from 
Stephenville  Crossing  to  Port  au  Port,  extending  half 
a  mile  north  and  three  quarters  of  a  mile  south  of  this 
road. 

The  rocks  of  the  vicinity  are  of  pre-Cambrian  age 
and  are  generally  metamorphosed,  as  are  most  of  the 
rocks  in  the  island,  although  in  this  case  there  is  some 
evidence  of  sedimentary  deposition.    These  rocks  are 


said  to  be,  in  many  respects,  like  the  pre-Cambrian 
rocks  of  the  Adirondacks,  N.Y.  In  the  northern  pro- 
longation of  Indian  Head,  they  consist  of :  granites, 
syenites,  diorites,  pyroxenites,  anorthites,  basalt,  peg- 
matites and  metalliferous  bodies.  The  more  acid  mem- 
bers of  the  series,  the  granites  and  pegmatites,  fre- 
quently exhibit  their  intrusive  nature ;  while  the  more 
basic  one  shew  no  evidence  of  that  and  occupy  banded 
areas.  The  typical  textures,  structures,  and  mineral 
composition  of  all  the  rocks  are  those  of  the  normal 
kind  although  many  of  them  are  changed  by  metamor- 
phism.  Certain  parallel  structures  along  which  the 
mineral  is  aligned  could  be  accoiinted  for  on  the  sup- 
position that  after  cooling,  tremendous  vertical  and 
lateral  pressure  re-melted  the  rock  to  a  viscous  state 
during  which  there  Avas  a  re-arrangement  of  the  min- 
erals. Many  of  the  rocks  for  this  reason  are  gneiss. 
Parallel  with  the  sheeting  and  flow-gneiss  are  granites 
and  syenites,  and  with  these  are  associated  bands-  and 
lenses  of  magnetite  and  hematite  which  may  be  gran- 
ular or  massive  in  structure.  The  heavier  particles  of 
metallic  iron  disseminated  through  the  adjacent  rocks 
would  tend  to  separate  out  while  the  matrix  was  still 
molten  and  the  bands  and  lenses  may  have  been  formed 
by  magmatic  segregation.  Both  magnetite  and  hema- 
tite is  found  and  the  deposit  is  -not  unlike  the  great 
iron-ore  deposits  of  Norway  and  Sweden. 

Indian  Head,  the  Laurentian  mass  in  which  this 
potentially  immense  metallic  body  is  found,  is  shaped 
like  a  wedge  running  nearly  North  and  South,  thirty 
miles  in  length  and  four  miles  in  width,  lying  between 
two  large  areas  of  Carboniferous  rock,  with  its  south- 
ern extremity  jutting  out  into  the  waters  of  St.  Georges 
Bay. 

The  rocks  shew  evidence  of  movement  after  the  close 
of  the  pre-Cambrian  period,  probably  at  the  end  of  the 
Ordovician  and  again  at  the  end  of  the  Carboniferous. 
Since  the  mass  was  first  formed  and  elevated,  erosion 
has  been  going  on,  and  the  glaciers  of  Pleistocene  times 
have  helped  to  reduce  what  was  once  probably  a  con- 
spicuous mountain  peak,  to  more  or  less  of  a  low  table- 
land. 

The  out-crop  opened  up  by  the  summer's  work,  shews 
for  2  miles  an  uninterrupted  belt  of  magnetite  and 
hematite  varying  in  thickness  from  3  to  9  feet.  Occa- 
sional faults  occur  with  a  slight  displacement  of  the 
ore-body  to  a  higher  or  a  lower  level.  This  belt  dips 
about  N.  10  E.,  at  an  angle  of  about  33  degrees.  How 
far  the  iron  body  extends  beneath  the  overlying  moun- 
tain is  what  the  Dominion  Steel  Corporation  is  now 
endeavouring  to  ascertain,  but  it  promises  to  compare 
with  any  great  iron-ore  body  of  like  nature  found  in 
the  world  today.  The  quality  of  this  ore  is  all  that 
could  be  desired,  giving  a  very  high  percentage  of  iron 
and  bemg  remarkably  free  from  impurities.  Its  com- 
position it  said  to  be  very  like  that  of  Swedish  iron- 
ores. 

The  accessibility  of  this  deposit  adds  much  to  its 
value.  It  is  5  miles  from  the  main  line  of  the  Reid' 
Newfoundland  Company's  railroad,  and  12  miles  in  a 
direct  line  from  Port  au  Port.  A  short  railroad  to  this 
spacious  harbour  would  present  no  difficulties  in  the 
building  and  would  provide  splendid  shipping  facilities, 
abundant  cheap  wharfage  area  with  deep  water  close 
inshore,  and  the  railroad  would  be  down-grade  for 
loaded  trains,  when  there  was  a  grade,  as  the  mine  is 
four  or  five  hundred  feet  aboye  sea-leyel, 
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Electric  Furnaces,  Power 
Development  in 

The  countries  of  South  America  possess  vast  re- 
sources for  the  development  of  hydro-electric  power. 
In  support  of  such  a  development  efforts  are  being 
made  to  cheapen  the  cost  of  fuel  for  transportation 
and  other  purposes,  coal  being  not  only  very  high 
priced  but  also  difficult  to  obtain,  and  to  extend  rail- 
ways so  that  interior  sections  may  be  made  accessible. 

In  Argentina,  the  Iguazu  of  the  northeastern  corner 
of  the  country  and  the  great  group  of  water  power 
resources  in  northwestern  Patagonia,  Neuquen,  Rio 
Negro,  and  Chubut  are  capable  of  producing  enormous 
quantities  of  hydro-electric  power.  Due  to  their 
remote  locations,  they  have  attracted  less  attention 
than  the  limited  resources  of  Cordoba,  Tucuman,  and 
Mendoza. 

The  falls  of  the  Iguazu  afford  the  best  single  re- 
source in  Argentina  and  one  of  the  best  in  the  world. 
Accordingly,  the  Argentine  Government,  under  the 
Direceion  General  de  Navegacion  y  Puertos,  has  in- 
augurated a  survey  preliminary  to  the  construction  of 
a  power  plant  there.  It  is  reported  that  an  inter- 
national power  plant,  with  a  capacity  of  150,000 
horse  power,  will  be  erected  jointly  by  the  Govern- 
ments of  Agentina,  Uruguay,  and  Brazil.  At  present. 
La  Compania  Hidro-electrica  de  Tucuman  (English) 
is  the  only  power  plant  established  in  Argentina.  La 
Empresa  de  Luz  y  Fuerza  (German)  has  a  concession 
for  the  construction  of  a  power  plant  at  Mendoza. 
Work  on  this  plant  was  begun  several  years  ago,  but 
was  indefinitely  suspended  because  of  a  dispute  over 
the  concession.  The  Municipality  of  Mendoza  is  to 
construct  a  power  station  at  the  falls  of  the  Rio 
Blanco  and  to  build  an  extension  tunnel  and  aqueduct 
system  costing  $5,600,000. 

Dr.  Julius  Klein,  the  United  States  Commercial 
Attache  to  the  Argentine  Republic,  says  that  power 
plants  could  well  be  established  near  Salta  in  the 
northwest,  near  Iguazu,  and  in  the  Rio  Negro  dis- 
trict, to  serve  Bahia  Blanca  of  the  southeast,  and  that 
there  will  be  a  great  demand  for  electric  power  for 
supplying  the  various  railroads  which  contemplate  the 
electrification  of  their  lines.  At  the  present  time  the 
Argentine  railways  use  three-fourths  of  the  coal  con- 
sumed in  Argentina. 

Brazil  has  extensive  plans  for  the  development  of 
interior  transportation,  including  the  construction  of 
power  plants  for  industries  and  the  electrification  of 
railways.  The  Director  of  Public  Lands  and  Coloniza- 
tion, Department  of  Public  Works,  Porto  Alegre,  Rio 
Grande  do  Sul,  called  last  August  for  bids  for  the 
erection  of  a  power  plant  of  30,000  horse-power  on  the 
river  Jacuhy.  The  concession  is  for  30  years  at  the 
expiration  of  which  time  the  State  will  take  over  the 
installations.  La  Empresa  Electrica  de  Jundiahy  and 
the  Sao  Paulo  Electric  Company  have  ten-year  eon- 
tracts  for  furnishing  8,400,000  kilowatt  hours  of  power 
for  the  Paulista  railway,  which  is  now  being  electrified. 
The  Government  owned  line  from  Barra  to  Pirahy  of 
the  Central  Railway  of  Brazil  is  also  to  be  electrified. 
Rio  de  Janeiro  is  to  have  a  270,000  horse-power  plant 
erected  in  the  near  future  by  an  internationally 
organized  company  having  American  interests,  accord- 
ing to  Dr.  Julius    Klein,  United  States  Commercial 


Plants,  and  Metallurgical 
South  America 

Attach-e  to  Buenos  Aires.  Two  hydro-electric  stations 
are  to  be  built  and  an  electric  Street  car  service  in- 
augurated in  the  vicinity  of  Rio  de  Janeiro. 

Itabira  Iron  Ore  Co.  to  use  Electric  Smelting. 
The  Itabira  Iron  Ore  Company,  Limited,  recently 
secured  a  concession  from  the  Brazilian  Government 
to  construct  and  exploit  high  temperature  furnaces,  a 
steel  factory,  and  reducing  apparatus,  etc.,  and  plans 
to  electrify  the  Victoria-Minas  railway  for  which  an 
electric  power  plant  will  doubtless  be  constructed.  An 
electric  smelting  plant,  the  first  of  its  kind  in  South 
America,  will  be  built  in  Kibeiro  Preto,  Province  of 
Sao  Paulo,  by  the  Companhia  Electrica  Metallurgica 
Brazileira.  The  construction  of  the  mill  will  be  started 
as  soon  as  the  American  contractors  can  get  their 
engineers  on  the  ground.  The  mill  will  be  75  miles 
from  the  mines  of  iron  ore  in  the  Province  of  Minas 
Geraes. 

Bolivia  in  its  present  stage  of  development  is  a 
country  of  mines,  though  other  resources  exist.  There 
are  qnly  three  or  four  towns  of  any  importance  and 
population,  and  the  present  field  for  street  railroad 
and  power  transmission  material  is  restricted.  The 
greatest  hydro-electric  resources  are  those  in  the 
vicinity  of  La  Paz,  Tres  Cruces,  and  Colquechaca  and 
plans  for  their  exploitation  have  been  made.  The 
three  initial  power  plants  will  entail  an  expenditure  of 
$10,000,000  and  will  require  large  quantities  of  other 
machinery  and  electrical  accessories  in  addition. 

The  La  Paz-Yungas  electric  railroad  is  now  being 
constructed  by  the  Bolivian  Government  with  funds 
largely  raised  through  a  $2,400,000  loan  made  in  the 
United  States  a  few  years  ago.  This  line  and  the 
Corocoro  copper  mines,  whose  directors  are  consider- 
ing the  electrification  of  their  plant  and  the  City  of 
La  Paz  itself,  for  lighting,  heating,  cooking,  and 
industrial  purposes,  will  utilize  power  supplied  from 
the  Yungas  River  near  La  Paz. 

The  progressive  mining  section  of  Tres  Cruces  re- 
quires power  and  heat  and  needs  two  tramways 
operated  by  electricity  to  connect  Oruro  and  Cocha- 
bamba.  The  Cochabamba-Valparaiso  Railroad  needs 
capital  to  complete  the  electrification  of  its  system  and 
to  reconstruct  its  lines  to  meter  width. 

The  wealthy  mining  district  of  Colquochaca  lacks 
electric  power  and  heat,  and  an  extension  of  the  rail- 
way to  Uneia,  another  mining  center,  is  urgently 
needed. 

An  electric  line  known  as  Cochabamba,  Vinto,  Cliza 
tramway,  controlled  by  local  capital,  at  Cochabamba, 
has  been  completed  for  lapwards  of  forty-five  miles 
and  an  additional  mileage  to  a  total  of  fifty-seven 
miles  is  under  construction. 

Electric  lighting  plants  exist  in  about  a  dozen  towns 
and  tramways  in  three  or  four. 

The  Bolivian  and  General  Enterprise  Company 
operates  the  tramways,  electric  lighting  and  telephone 
systems  of  La  Paz,  a  city  of  100,000  population,  the 
capital  of  Bolivia.  This  company  is  owned  almost 
entirely  by  the  French  munitions  firm  of  Creusot  and 
Schneider.  The  power  is  hydro-electric  and  the  tram- 
way line  is  approximately  three  miles  in  length, 
operated  with  eight  cars  of  American  make. 
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La  Sociedad  de  Luz  y  Fuerza  Eleetrica  de  Cocha- 
bamba,  a  local  firm  capitalized  at  $2,000,000,  operates 
the  previously  mentioned  interurban  line  terminating 
in  Cochabamba  and  also  furnishes  light  and  power  to 
the  towns  along  the  line, — Arami,  Vinto,  Puneta, 
Tarata,  and  Cliza.  The  hydro-electric  station  on  the 
Chocaya  River  supplies  the  power. 

Sucre  the  capital  city  sadly  lacks  modern  transport- 
ation facilities.  La  Empresa  de  Luz  y  Fuerza  Elee- 
trica de  Sucre  has.  a  monopoly  of  the  light  and  power 
supply  of  the  city.  La  Empresa  de  Luz  y  Fuerza  de 
Oruro,  a  hydro-electric  development,  has  lighting  and 
power  privileges.  It  is  local  concern.  A  mule  tram- 
way still  exists  in  this  town  of  23,000  persons. 

Tarija  and  Potosi  have  hydro-electric  light  and 
power,  the  former  from  Erquis,  six  miles  distant,  and 
the  latter  from  32  servoirs  built  by  the  Spaniards  in 
the  16th  century  on  the  J:iills  above  the  city. 

Hydro-electric  power  is  beginning  to  be  utilized  by 
the  tin  and  copper  mines  of  Bolivia.  The  Guggen- 
heims  of  New  York  have  acquired  rights  to  three  tin 
mines  in  the  Department  of  La  Paz,  consisting  of 
more  than  4,000  hectares.  Water  and  power  rights  to 
some  six  streams  in  the  vicinity  of  the  mines  have  been 
secured  "and  a  hydro-electric  power  plant  is  to  be 
built,  but  the  site  has  not  been  decided  on.  The 
installation  of  a  smelting  plant  run  by  electricity  is 
under  consideration.  The  company  plans  to  found  a 
town  beloAV  the  mines  and  construct  an  electric  tram- 
way to  it. 

The  Bolivian  Government  has  been  for  some  time 
contemplating  the  electrification  of  all  railways  and 
has  declared  as  public  domain  the  waters  of  such 
rivers,  as  are  capable  of  being  used  for  the  develop- 
ment of  power.  The  Jafe  de  la  Seccion  de  Ferrocarriles 
del  Ministerio  de  Fomento  has  charge  of  these  projects. 

In  Peru,  most  of  the  important  cities  and  towns  have 
electric  light  and  power  systems.  Tramway  systems 
traverse  the  streets  of  Lima,  Callao,  and  towns 
adjacent  thereto,  and  are  also  established  at  Arequipa. 
La  Empresa  de  Telefonos  Arequipa  y  Mollendo  oper- 
ate the  local  and  long  distance  telephone  s.ystem  of 
Arequipa  and  surrounding  district. 

Las  Empresas  Electricas  Asociadas  de  Lima  (Lima 
Light,  Power  and  Tramways  Company)  controlling 
electricity  and  gas  franchises  in  and  adjacent  to  Lima, 
as  well  as  more  than  86  miles  of  tramway,  is  the  most 
important  public  utility  company  in  Peru.  The  Peru- 
vian Telephone  Company  (partly  local  and  partly 
British  capital)  furnishes  the  telephone  service  for 
Lima,  Callao,  and  nearby  places. 

La  Sociedad  Eleetrica  de  Arequipa,  Ltd.,  a  local 
company,  furnishes  electricity  for  light  and  power  to 
Arequipa,  the  metropolis  of  Southern  Peru  and  its 
environs.  El  Tranvia  Electrico  de  Arequipa,  Ltd., 
controls  the  traction  service  of  that  city ;  W.  R.  Grace 
and  Company,  as  agents  for  the  Bond-holders' 
Syndicate,  operate  the  line. 

Various  sections  of  the  Peruvian  railways  are  being 
electrified  as  power  for  that  purpose  is  provided,, 
especially  the  interurban  lines  near  Lima.  The  last 
division  of  the  Southern  Railway  of  Peru  (from 
Mollendo  to  Arequipa,  Puno,  Cuzco  and  from  Gaqui, 
beyond  Lake  Titieaca,  to  La  Paz,  Bolivia)  is  an  electric 
six-mile  line. 

The  mines  of  Peru  are  beginning  to  appropriate  the 
hydro-electric  resources  of  the  Peruvian  Andes.  The 
Cerro  de  Pasco  Copper  Corporation  of  Cerro  de  Pasco, 
Province  of  Junin,  Peru,  is  now  installing  a  large  up- 


to-date  smelter  at  Oroya  and  providing  modem  housing 
and  other  facilities  for  its  Avorkingmen,  all  of  which 
Avill  consume  considerable  electric  power,  Avhich  is 
likewise  being  provided. 

A  vanadium  ore-reducing  plant  for  the  mines  of 
Minasgra,  Peru,  is  to  be  built  at  Jumasha,  Peru,  by 
the  Vanadium  Corporation  of  America,  of  Pittsburgh, 
Pennsylvania.  A  hydro-electric  plant  capable  of 
furnishing  20,000  kiloAvatts  power  for  treating  the  ore 
is  to  be  constructed  about  25  miles  from  Jumasha. 

In  Ecuador,  public  utility  development  has  been 
very  slow.  In  Quito,  the  capital,  there  is  an  electric 
tramAvay  line  installed  by  J.  G.  White  and  Company. 
This,  together  Avith  the  Quito  Electric  Lighting  and 
PoAver  Company,  Avhich  furnishes  light  and  power,  is 
OAvned  by  the  Ecuadorian  Corporation,  a  British  com- 
pany. Guayaquil,  the  largest 'city  and  chief  port,  has 
tAvo  street  car  lines  and  electric  lighting.  The  muni- 
cipality of  Portoviejo  is  to  erect  an  electric  light 
plant. 

Chile  has  vast  hydro-electric  resources,  Avhich  have 
been  but  slightly  developed.  German  and  British  cap- 
ital, chiefly,  has  been  invested  to  provide  public 
utilities  in  Chile. 

The  most  definite  development  project  in  Chile  at 
the  present  time  is  that  provided  by  a  $35,000,000  loan 
by  the  Chilean  Government,  $10,000,000  of  which  has 
been  appropriated  for  the  electrification  of  the  railway 
from  Santiago  to  Valparaiso,  via  Casablanca.  The 
electric  generating  station  is  to  be  located  on  the 
Aconcagua  River  about  30  miles  from  Llai-Llai.  In 
fact  the  Chilean  Government  Avill  electrify  all  the 
State  railAvays,  and  plans  are  in  charge  of  Senores 
Rafael  EdAvards,  the  electrical  consulting  engineer  for 
the  State  raihvays,  and  Ricardo  Solar,  a  civil  and 
electrical  engineer  of  prominence. 

Moreover,  an  internationally  organized  company 
(Anglo-Chilean-Americano)  in  Valparaiso  plans  to 
construct  a  100,000  horse-power  plant  for  supplying 
electric  lighting  and  poAver  to  that  region. 

The  Antogasta-La  Paz  RailAvay,  a  British-owned  line 
and  one  of  the  largest  in  the  nitrate  region  of  north- 
ern Chile,  is  to  electrify  its  lines  at  a  cost  of  $7,800,- 
000,  Avhich  project  will  entail  the  erection  of  a  poAver 
plant. 

Colombia  Avith  her  abundant  hydro-electric  re- 
sources, about  five  electric  light  and  power  plants 
representing  about  one  million  dollars,  and  various 
electric_  and  steam  tramAvays,  operated  in  the  five 
chief  cities,  exhibits  an  attractive  field  for  electric 
installations.  Her  cities  are  becoming  modernized 
Avith  the  development  of  her  industries  and  her  mineral 
resources  are  being  exploited  as  never  before.  A 
power  company  in  Zipaquira  is  to  construct  a  new 
plant  near  the  Neusa  River.  Irrigation  interests  in 
Tolima  Avill  construct  several  large  locks  at  La  Bolsa 
near  Espmal  to  facilitate  the  installation  of  an  electric 
plant  to  provide  lighting  for  El  Espinal,  Guamo  and 
El  Chieoral. 

A  number  of  the  larger  Venezuelan  cities  and  towns 
have  electric  lighting  and  tram  service.  The  Caracas 
Electric  Company  utilizes  the  111  feet  rapids  in  the 
Guare  River  for  the  generation  of  poAver  The  tor- 
rential Chama  River  near  Morida  is  likeAvise  useful 
Ihe  Carom  Falls  will  be  harnessed  to  provide  the 
necessary  hydro-electric  power  for  the  newly  planned 
electric  railway  from  San  Felix  on  the  Orinoco  River 
to  the  Guasipati  gold  fields. 
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A  BIG  STEEL  AND  ENGINEERING  TRADE 
PROBLEM. 
Future  Supply  of  Pig-Iron. 
By  E.  T.  GOOD. 
British  steel-makers  and  engineers  must  set  about 
early  and  earnestly,  no  matter  what  the  cost  may  be, 
to  increase  the  number  of  modern  blast-furnaces  in 
this  country,  or  the  great  additions  made  to  our  steel 
and  engineering  works  capacity  since  1914  will  prove 
fruitless  in  the  coming  commercial  competition.  Pig- 
iron  is  the  foundation  of  the  steel  and  engineering 
trades.  During  the  war,  and  subsequently  up  to  the 
present,  we  have  been  able  to  produce  more  steel  than 
pig-iron,  owing  to,  the  abnormal  qiuiiitities  of  scrap 
made  available  by  the  processes  of  munitions  produc- 
tion. But  this  abnormal  supply  of  scrap  is  coming  to' 
an  end,  and  if  we  do  not  secure  compensating  quantities 
of  pig-iron,  a  great  proportion  of  our  steel  and  engin- 
eering capacity  must  starve.  Since  1914  our  steel  out- 
put capacity  has  been  increased  from  a  rate  of  about 
8,000,000  tons  a  year  to  a  possible  rate  of  12,000,000 
tons.  We  are  at  present  producing  steel  at  a  rate 
slightly  \uider  10,000,000  tons  a  year.  But  very  little 
has  been  done  for  very  many  years  to  increase  our  pig- 
iron  capacity.  Our  rate  of  pig-iron  production  just 
now  is  little  over  8,000,000  tons  a  year.  As  scrap 
supplies  decline,  not  only  shall  we  be  unable  to  get  our 
12,000,000-ton  steel-works  capacity  going,  but  we  shall 
fail  to  maintain  even  our  present  10,000,000-ton  rate 
of  output,  unless  we  get  more  pig-iron. 

This  pig-iron  problem  is  a  case  for  long  views.  The 
disparity  between  the  output  of  pig-iron  and  that  of 
steel  cannot  continue.  One  of  two  things  must  be  done. 
Either  pig-iron  must  be  imported,  or  very  much  more 
must  be  produced  at  home.  For  some  considerable 
time  importation  will  be  practically  out  of  the  ques- 
tion, owing  to  tr.ansport  costs,  not  to  mention  limited 
production  abroad.  It  might  be  worth  while  to  con- 
sider the  question  of  erecting  the  necessary  smelting 
plants  on  tide  water  in  Newfoundland,  or  in  Canada, 
using  Newfoundland  ore  and  Canadian  fuel.  But  there 
would  still  remain  the  problem  of  freightage  across 
the  Atlantic.  In  any  case,  the  cost  of  developing  the 
iron  and  coal  mines,  erecting  the  necessary  furnaces, 
railways,  docks,  and  loading  appliances,  and  building 
the  special  ships  for  the  trade,  would  be  an  enormous 
financial  proposition,  and  could  only  be  successfully 
met  by  a  combine  of  many  of  the  big  steel  and  engin- 
eering interests.  Some  manufacturers  in  this  country 
seem  to  think  that  we  shall  be  able  shortly  to  draw 
good  supplies  of  pig-iron  from  the  United  States  and 
one  or  two  continental  countries.  There  is  little  ground 
for  this  idea.  Several  years  must  elapse  before  France, 
for  instance,  Avill  have  the  railways  and  docks  for  a 
heavy  export  trade.  And  in  the  United  States  the 
distances  which  separate  the  coal  mines  from  the  iron 
ore  supplies,  and  the  blast-furnaces  from  shipping 
ports,  are  too  great  to  permit  of  our  drawing  any  con- 
siderable or  cheap  supplies  of  pig-iron  from  America, 
especially  now  that  a  big  and  permanent  addition  has 
been  made  to  railway  rates  in  the  States.  The  sound- 
est proposition  would  be  a  groat  increase  of  the  very 
latest  type  of  blast-furnace  in  this  country.  We  have 
the  most  convenient  supplies  of  raw  materials,  and  we 
have  a  hungry  steel-works  capacity. 

We  are  not,  of  course,  short  of  furnaces,  so  far  as 
numbers  go.  but  we  are  short  of  the  modern  types  of 
furnace,    "We  have  Just  500  blast-furnaces  in  Great 


Britain.  Only  296  of  these  were  in  blast  at  the  end 
of  the  last  quarter;  just  100  were  being  relined.  That 
leaves  104  dormant,  neither  working  nor  being  prep- 
ared to  work.  Most,  if  not  all,  these  dormant  furnaces 
are  old  and  uneconomical.  With  current  fuel  costs 
these  stacks  cannot  produce  at  competitive  prices.  As 
the  Belgians  and  the  French  gradually  get  more  and 
more  of  their  furnaces  in  commission,  and  as  the 
Germans  improve  their  iron  ore  and  coal  production, 
and  costs  move  even  slightly  in  the  direction  of  normal, 
more  or  more  of  our  old  British  blast-furnaces  will  be- 
come obsolete.  All  the  evidence  points  to  an  urgent  and 
impei-ative  need  for  more  modern  furnaces  in  this 
country.    What  is  being  done? 

At  the  moment  fifteen  new  blast-furnaces  are  in 
course  of  construction — one  each  by  the  Stanton  Iron- 
works Company,  the  Sheepbridge  Coal  &  Iron  Com- 
pany, Bradley  &  Foster,  Barrow  Hematite,  Partington 
Company,  Ebbw  Vale,  Baldwins,  John  Lysaght, 
Appleby  Company,  Bell  Bros.,  Llo.yd's  Ironstone  Com- 
pany, Holwell  Iron  Company,  Shelton  Iron  Company, 
and  two  by  Willingsworth  Iron  Company.  In  these 
days  of  costly  coal,  short  supplies  of  ore,  labour 
threats,  nationalisation  movements,  and  excessive  tax- 
ation, it  requires  some  courage  to  put  down  the  almost 
colossal  capital  needed  for  the  erection  and  equipment 
of  a  modern  blast-furnace ;  but,  on  the  other  hand,  un- 
less we  obtain  the  necessary  pig-iron,  and  with  some- 
thing like  economy,  we  shall  have  to  give  up  the  ghost 
as  a  steel  and  engineering  nation.  The  day  will  come 
when  British  labour  will  again  believe  in  a  fair  day's 
work  for  a  fair  day's  pay,  and  when  British  politicians 
will  retiu-n  to  sanity,  and  wise  and  patriotic  British 
capitalists  will  make  their  plans  now,  at  once,  in  that 
hope,  belief,  and  faith.  Let  all  our  great  steel  and 
engineering  firms  put  their  heads  together  and  proceed 
at  once  to  put  down  the  necessary  cash  for  a  big  and 
progressive  blast-furnace  programme,  so  that,  in  the 
years  to  come,  this  country  can  take  the  lion's  share 
of  the  world's  great  steel  trade.  —  From  November 
Journal,  Sheffield  (Eng.)  Chamber  of  Commerce. 


The  rapidly  developing  demand  for  electric  furnaces 
on  the  part  of  foreign  melters  of  non-ferrous  metals 
is  one  of  the  important  factors  in  the  history  of  this 
industry  this  year.  The  Electric  Furnace  Company, 
Alliance,  Ohio  has  just  shipped  two  105  K.W.  Baily 
units  to  Norway  where  they  will  be  used  to  melt  zinc 
at  the  Jossingfyord  plant  in  Stavanger,  and  to  melt 
aluminum  at  the  Norsk  Aluminum  Works,  at  Chris- 
tiania. 

Complete  rolling-mill  brass-melting  furnaces,  design- 
ed for  pouring  the  metal  directly  into  the  moulds, 
have  recently  been  shipped  by  this  company  to  the 
Amsinck  Corporation  of  Mexico,  Mitsui  aiul  Company 
of  Japan,  and  Allen  Everett  Ltd.,  of  England.  The 
adoption  of  electric  melting  by  the  largest  and  oldest 
brass-tube  mill  in  England  is  especially  significant  at 
this  time.  The  Amsinck  Company  already  had  a 
Baily  tilting-furnace  for  melting  their  brass-cartidge 
slab.  Both  furnaces  are  for  the  Mexican  government 
arsenal.  In  addition  to  these  units,  Baily  electric 
furnaces  have  recently  been  installed  at  there  Cana- 
dian plants;  The  Dominion  Steel  Products  Company 
of  Brantf'ord,  Ontario.  The  IMonarch  ]Metals  Company 
of  Hamilton,  Ontario,  and  the  Linion  Screen  Plate 
Company  gf  Lennoxville,  Quebec, 
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REFRACTORIES. 
A  Paper  read  at  the  Meeting  of  the  Electric  Furnace 
Association,  Columbus,  Ohio,  Oct.  6th. 

By  C.  H.  BOOTH.— Booth  Electric  Furnace  Co., 
Chicago. 

It  is  a  well  known  fact  that  the  life  of  refractories  has 
had  a  great  deal  to  do  with  the  success  or  failure  of 
electric  meltingifurnaces.  A  careful  ^tudy  of  'the 
reasons  why  some  of  the  earlier  types  of  equipment 
have  not  met  with  large  success  will  disclose  that  this 
has  been  due  to  the  difficulties  experienced  in 
getting  roofs  and  side  walls  to  stand  up.  This  condi- 
tion has  also,  in  many  eases,  limited  the  size  of  furnace 
which  could  be  built.  One  of  the  best  known  examples 
which  bears  out  this  statement  is  the  Stassano  Electric 
furnace  which  was  one  of  the  earlier  types  of  .are 
furnace  equipment  developed. 

The  writer  has  been  interested  for  many  years  in 
the  possibility  of  developing  a  type  of  electric-arc 
furnace  which  would  show  an  improved  life  of  re- 
fractories. Surprisingly  good  results  have  been 
secured  on  a  two-phase,  three-electrode,  bottom-con- 
ducting type  of  arc  furnace.  Recent  records  from  a 
three-ton  furnace  of  this  type  give  an  average  of  125 
heats  per  roof,  275  heats  per  lining,  while  the  bottom 
has  stood  up  for  over  a  year  without  replacement. 
Some  roofs  have  lasted  over  250  heats  and  linings  as 
long  as  475  heats.  This  furnace  has  been  operating  on 
an  acid  basis.  The  refractories  used  have  been  a  good 
grade  of  silica  brick  for  the  roof  and  a  portion  of  the 
side  walls,  the  balance  of  the  lining  being  rammed-in 
ganister. 

But  no  stationary  type  of  furnace  has  the  same 
opportunity  of  securing  long  life  from  refractories  as 
that  where  the  body  of  the  furnace  is  in  motion  during 
some  portion  of  the  melting  period.  Obviously,  the 
best  results  can  be  obtained  from  a  furnace  in  which 
all  parts  of  the  lining  are  subjected  evenly  to  the  same 
temperature  as  far  as  practical,  and  this  result  can 
be  further  improved  if  the  entire  lining  is  washed  by 
the  hot  liquid  bath  of  metal,  thus  aiding  in  cooling  the 
refractories  and  securing  an  even  wear. 

In  the  past  year  and  a  half  adequate  records  have 
been  secured  from  a  rotating-drum  type,  single-phase 
arc  furnace,  used  principally  for  the  melting  of  non- 
ferrous  metals,  to  show  an  exceptional  life  of  refract- 
ories. The  construction  of  this  furnace  being  almost 
like  a  barrel,  permits  the  removal  of  the  two  flat 
heads  of  the  cylinder  so  that  in  lining  the  drum,  the 
best  possible  conditions  are  available.  In  practice  the 
plan  has  been  to  lift  the  furnace  shell  off  of  the  rollers 
upon  which  it  rests,  place  if  on  one  end,  remove  the 
flat  end  which  is  on  top  and  lower  the  lining  into  the 
shell,  piece  by  piece.  While  five  or  six  hundred  heats 
have  been  secured  from  linings  made  up  from  arched 
clay-brick,  the  standard  type  of  linings  used  have  con- 
sisted on  only  three  or  four  pieces,  viz :  a  large  cylin- 
drical tile  for  the  body  of  the  shell  and  two  circular 
flat-end  bricks  for  the  ends.  After  these  have  been 
put  in  place,  loose  heat-insulating  material  is  tamped 
in  hard  between  the  brick  and  the  steel  shell  and  after 
the  top  and  brick  is  in  place,  the  steel  end-plate  is 
again  bolted  onto  the  shell.  The  bricks  described 
have  been  made  a  good  grade  of  fire  clay  and  due  to 
the  absence  of  joints  and  the  rotation  of  the  furnace, 
as  pointed  out  above,  results  in  records  being  made  of 
900  to  1,000  heats  from  a  lining.  The  pouring  temper- 
ature in  most  cases  will  run  in  the  neighborhood  of 
2,100  to  2,200  degrees  F.  although  many  heats  have 


been  made  on  high  temperature  alloys  where  the  tem- 
perature has  averaged  3,000  degrees  F.  It  should  be 
especially  borne  in  mind  that  the  material  used  is  only 
fire  clay  and  not  silica  or  magnesite. 

The  experience  with  this  type  of  furnace  bears  out 
the  statement  that  where  the  construction  of  the 
equipment  permits  the  washing  of  the  complete  lining 
with  the  liquid  bath  the  best  possible  life  of  refract- 
ories can  be  secured.  It  also  demonstrates  that  it  is 
entirely  practical  to  use  the  ordinary  class  of  mat- 
erial, which  can  be  bought  at  the  lowest  price,  and 
secure  exceptionally  long  life  refractories.  In  a  short 
time  records  will  be  available  as  to  life  of  linings  used 
in  this  type  of  furnace  for  melting  steel  and  iron  where 
the  average  temperature  requirement  will  run  in  the 
neighborhood  of  3,000  degrees  F.  It  is  confidently 
expected  that  a  much  higher  life  of  refractories  will 
result  than  with  the  stationary  type  of  electric-melting 
equipment  under  similar  conditions. 

A  FOUNDRYMEN'S  BARBECUE. 

All  human  beings  are  gregarious  and  like  to  get 
together  with  some  common  object  in  view,  and 
foundrymen  are  no  exception.  It  is  indeed  a  pleasure 
to  meet  friends,  shake  their  hands  and  renew  acquaint- 
ances, and  we  often  prefer  to  have  such  meetings  free 
from  discussions  of  business  and  its  attendant  worries. 

About  six  years  ago,  R.  M.  Lane  had  a  large  laborat- 
ory in  Detroit  where  some  tests  in  regard  to  core  sands 
core  binders  and  the  reclamation  of  old  sand  were 
being  carried  on,  and  at  that  time  he  and  E.  J. 
Woodison  got  together  and  served  what  they  called  a 
eoremakers'  dinner.  The  menu  consisted  of  baked 
beans,  baked  sausages  and  baked  potatoes — all  cooked 
in  a  core  oven.  Each  man's  individual  dinner  was  put 
in  a  wooden  bucket,  which  was  pushed  down  a  con- 
veyor to  a  point  where  they  could  help  themselves. 
The  bucket  was  then  turned  wrongside  up  and  used 
as  a  seat  while  eating  the  dinner. 

Both  gentlemen  thought  it  would  be  well  to  have 
a  general  foundrymen 's  dinner  again,  and  the  long- 
talked  of  event  took  place  on  November  13th  at  H.  M. 
Lane's  place  on  Grosse  Isle,  Michigan,  which  is  known 
as  Gray  Gables.  This  is  a  large  island  connected  Avith 
the  mainland  by  a  bridge  and  situated  about  eighteen 
miles  from  Detroit.  Mr.  Lane  secured  a  bear,  and 
after  properly  fattening  him  on  pears,  apples  and 
other  choice  foods  he  was  turned  into  bear  meat  at  the 
same  time  that  a  couple  of  sheep  were  turned  into 
mutton. 

Invitations  were  sent  out  to  all  foundrymen  in  this 
region,  and  the  entire  lower  floor  of  the  house  was 
fitted  up  as  a  dining  room,  as  was  also  a  large  garage 
and  shop  to  the  rear.  About  one  hundred  and  fifty 
signified  their  intention  of  attending,  but  the  other 
fellows  evidently  thought  the  matter  over,  for  about 
two  hundred  and  fifty  showed  up.  Fortunately  the 
potato  crop  had  been  so  good  that  with  the  help  of 
the  meat  above  referred  to  and  certain  other  viands 
no  one  went  away  hungry. 

The  invitation  sent  out  consisted  of  a  little  envelope 
on  the  outside  of  which  was  printed  "You'll  be  there 
to  meet  the  bear",  and  the  enclosure  showed  Bruin 
on  the  run  with  two  sheep  in  advance  and  fate  follow- 
ing in  the  shape  of  a  knife.  The  non-committal  barrel 
showed  in  the  foreground  contained  cider,  and  this, 
with  apples,  fried  cakes,  nuts  and  the  regular  food  on 
the  menu,  seemed  to  supply  everybody  with  an  ample 
amount  of  nourishment. 
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STORAGE-BATTERY    TRUCKS    AND  TRACTORS 
IN  INTER-DEPARTMENTAL  TRANSPORTA- 
TION. 

Durhifz;  the  war  period  production  in  certain  lines  of 
uianufueture  reached  its  zenitli,  under  the  compulsion 
of  national  necessity,  and  hiprh  monetary  rewards. 
Many  industrial  methods  that  were  considered  good 
enough  in  pre-war  days  were  revised,  and  among  the 
most  characteristic  features  of  war-time  industrialism 
was  the  substitution  of  mechanical  devices  for  man- 
power. Such  substitution  has  now  become  an  accepted 
standard,  and  workmen  demand  all  possible  mechanical 
helps  in  relieving  them  of  arduous  lifting  and  carrying. 

Much  progress  has  been  made  in  inter-departmental 
transportation  in  industrial  plants,  where  the  straight- 
line  method  of  progressive  manufacture  is  assisted  by 
mechanical  means  of  transporting  partially  manufac- 
tured articles.  Much  non-productive  labor  has  been 
cut  out  by  carefully  thought-out  arrangements  of  this 
nature. 

The  storage-battery  industrial  truck  and  tractor  is 
coming  into  much  favor  for  inter-departmental  trans- 
portation, and  "Iron  &  Steel  of  Canada"  has  obtained 
from  a  recent  bulletin  of  the  Automatic  Transportation 
Company  of  Buffalo,  N.Y.  some  particulars  of  the  u.se 
of  electric  tractors  and  trucks  in  Canadian  steel  and 
iron  works.  The  Massey  Harris  Co.,  of  Toronto,  the 
Steel  Company  of  Canada  at  Hamilton,  the  Cock.shutt 
Plow  Co.,  and  the  International  Harvester  Company 
are  all  using  this  method,  and  report  saving  from  eight 
to  ten  men  per  truck  employed.  The  International 
Harvester  Company  reports  the  handling  of  165  tons 
daily  using  two  operators  with  a  3-wheel  tractor.  The 
Russell  Motor  Car  Co.,  and  the  Copper  Products  Com- 
pany (now  the  Canadian  Explosives  Co.)  report  the 
saving  of  many  men  and  teams  by  the  use  of  tractors. 

The  combination  of  the  electric  truck  with  a  lifting 
mechanism-,  as  in  the  Tiering-Lift  Truck,  enables  the 
stacking  of  goods  to  a  considerable  height.  This  is  an 
important  consideration  in  these  days  when,  because 
of  the  slowing-up  of  building,  storage  space  is  at  a 
premium. 

In  the  plant  of  one  steel  company  in  Canada,  where 
a  lift-truck  is  employed,  it  is  now  ordinary  practice  to 
pile  goods  three  tiers  high,  instead  of  one  tier,  as  form- 
erly, increasing  storage  capacity  of  this  particular  plant 
from  288,000  lbs.  to  864,000  lbs.  of  stored  material. 

A  load-carrying  type  of  electric  truck  with  a  usual 
capacity  of  two  tons  will  equal  the  capacity  of  a  hand- 
operated  truck  of  ordinary  type,  but  with  the  electric 
truck  a  speed  of  from  5  to  7  miles  an  hour  is  possible. 
A  stop-watch  check  on  any  hand-trucker  will  indicate 
that  ordinary  rate  of  travel  is  about  three-quarters  of 
a  mile  per  hour. 

With  a  higher-powered  tractor,  hauling  say  from  5 
to  30  tons,  a  number  of  trailers  can  be  moved  at  a  like 
speed.  The  saving  in  time  and  in  cost  of  labor  is  there- 
fore very  great  when  compared  with  manual  operation, 
averaging  as  shown  by  many  reports  from  seven  to  ten 
men  per  truck.  Another  important  feature  of  electric- 
truck  inter-departmental  transportation  is  the  saving 
of  congestion  and  aisle-space,  the  factor  of  speed  being 
very  helpful  in  this  way. 

The  foregoing  particulars  are  condensed  from  an 
article  prepared  by  Mr.  H.  S.  Powley  of  Powley  & 
Townsley,  Ltd.,  Toronto. 
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The  Raw  Materials  of  the  Steel  Industry  in  1  920 

Tihe  statistics  available  at  the  year  end  show  the  ernments.  On  strictly  economic  grounds,  this  attitude 
following  production  of  domestic  mines  during  1920,  is  probably  an  irreproachable  one,  but  economic  con- 
as  compared  with  1919  and  1918  :  siderations  are  only  one  phase  of  national  life,  and  if 

Short  Tons  Canada  were  to  frame  its  policies  entirely  on  economic 

1920          1919         1918  grounds  it  would  logically  lead  to  placing  our  seat  of 

Iron  Ore                        120,000       197,170       211,608  government  in  that  country  where  we  get  our  raw 

Coal  .......   16,000^000  13,681^218  14,997,926  materials.    However,  it  has  not  yet  been  demonstmted 

Pig  Iron                     1  080  000       917  781     1  195  551  ^^^^  cheapness  is  the  main  reason  for  our  national 

Steel  ingots' and' cast-  '     '                '           '     '  existence.    It  is  quite  possible  also  that  nothing  is 

•^gg                        I  220  000     1  030  342     1  873  708  cheap  that  is  bought  abroad  when,  it  can  be  produced 

at  home.   Coal  and  iron  are  two  things  that  are  cheap 

With  the  exception  of  the  production  of  iron  ore,  ^^-^^      ^-^^^.^      national  necessity,  and  it  may 

which  is  to  be  credited  almost  entirely  to  Ontario,  the  ^^^^  ^^^^^^  ^^^^^  ^^^^  ^^.^  ^^^^^^  purchased  at  any 

figures  are  encouraging.    A  very  small  proportion  of  ^^^.^^^       thereby  our  own  resources  are  un- 

the  welcome  increase  in  coal  production  can  be  ere-  ..tinned  and  their  existence  practically  negatived, 

dited  to  consumption  in  steel-makmg  processes.  -Jn  ^  ^^^^            ventured  a  hope  that  the  revelation  of 

Nova  Scotia,  the  coke  tonnage  showed  a  decrease  from  Canada's  deplorablv  subservient  position  in  regard  to 

that  of  1919.   A  certain  amount  of  coal  has  been  used  .supplies  of  coal  and  iron,  and  our  exchange  rate,  which 

in  the  steel  and  iron  trades  m  the  West,  but  this,  of  j^^^^  resulted  from  the  strikes  of  steel,  coal  and  railway 

course,  is  as  yet  inconsiderable  in  quantity.  workers  in  the  United  States,  would,  if  the  indepen- 

The  continued  decline  in  the  production  of  native  dence  of  the  Canadian  spirit  were  interpreted  as  it  is 
iron  ore,  w^hich  now  stands  at  the  lowest  point  in  usually  accepted  and  believed  in— "do  more  to  stim- 
twenty  years,  is  disturbing,  but,  despite  much  research  ulate  our  native  production  of  coal,  iron  and  gold, 
and  many  proposals  for  state  assistance  of  domestic  than  millions  of  government  subsidies." 
iron-ore  production,  the  problem  has  received  no  solu-  An  increase  of  21/2  million  tons  in  our  coal  produc- 
tion on  economic  grounds.  From  a  patriotic  view-  tion  indicates  that  the  interpretation  was  not  a  false 
point,  the  situation  is  distinctly  dangerous,  but,  so  far,  one,  but,  in  regard  to  iroA-ore  mining,  the  patriotism 
the  attempts  which  have  been  made  by  Canadian  steel  of  Canadian  steel  companies  has  exceeded  reasonable 
companies  to  utilise  domestic  ores  have  received  the  limits,  and  has  gone  largely  unrewarded  and  unre- 
scantest  recognition  from  federal  or  provincial  gov-  cognised. 


The  Steel  Indust 

This  issue  of  "Iron  &  Steel  of  Canada"  contains  the 
full  text  of  a  statement  submitted  to  the  Tariff  Com- 
mittee of  the  Cabin,et,  at  a  session  held  at  Hamilton, 
by  Mr.  Robert  Hobson,  President  of  the  Steel  Com- 
pany of  Canada.  The  statement  is  a  lengthy  one,  but 
we  believe  its  publication  in  full  is  proper,  and  if  our 
readers  will  peruse  it  darefully,  they  will  recognise 
its  importance,  and  the  desirability  that  Mr.  Hobson 's 
thorough  presentation  of  the  case  of  the  steel  industry 
in  Can,ada  should  receive  the  widest  possible  distri- 
bution and  publicity. 


y  and  the  Tariff 

The  clauses  that  relate  to  the  steel  industry  in  the 
Canadian  Customs  Tariff  are  more  numerous  and  com- 
plex than  those  relating  to  any  other  industry,  and  it 
is  not  possible  to  deal  summarily  with  the  subject,  as 
all  those  who  have  studied  it  have  discovered. 

This  periodical  makes  no  apology  for  out  and  out 
support  of  tariff  protection  for  the  steel  and  iron 
trades  in  Canada.  If  a  policy  of  tariff  protection  of 
the  industry  had  not  been  adopted  by  Canada,  and 
consistently  followed  for  many  years,  the  industry 
would  have  been  non-existent.    The  freetrader — when 
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lie  deals  in,  theories — says  that  an  industry  which  is 
not  self-supporting,  and  does  not  proceed  from  in- 
herent natural  advantages  of  the  country  in  which  it 
exists,  is  superfluous  and  parasitical.  The  postulate 
is  denied,  hut  we  cannot,  unfortunately,  deny  that  our 
.^iomestic  steel  and  iron  trades  are  not  based  on  natural 
resources  in  the  same  sense  that  the  parallel  industries 
of  the  United  States,  Britain  and  Germany  are  based. 
Inasmuch  as  the  steel  and  iron  trades  in  Canada  draw 
the  raw  materials  for  their  subsistence  so  largely  from 
the  outside,  the  industry  is  not  self-sustaining,  and  is, 
in  a  sense,  exotic,  requiring  to  be  fostered  by  deliber- 
ately imposed  protective  duties. 

We  see  no  advantage  in  playing  with  words,  or  re- 
fusing to  face  a  plain  issue.  The  steel  and  iron  trades 
in  Canada  ask  for  tariff  protection  because  they  can- 
not live  without  it,  and,  as  we  have  pointed  out  prev- 
iously in  these  columns,  so  far  as  the  primary  plants 
in  Canada  are  concerned,  the  tariff  protection  has 
been  .so  nicely  adjusted  as  to  keep  the  patient  alive, 
but  has  not  been  sufficient  to  impart  any  robustness 
or  energetic  growth. 

The  situation  in  regard  to  the  secondary  trades  is 
(luite  otherwise,  but  these,  no  less  than  the  primary 
ti'ades,  are  the  children  of  a  protective  tariff  designed 
to  achieve  precisely  the  object  that  it  has  achieved. 

Inasmuch  as  the  steel  and  iron  trades  of  Canada 
proceed  from  and  are  ba.sed  on  a  designedly  artificial 
condition,  created  by  our  Govem^ment,  and  inasmuch 
as  an  abandonment  of  this  legislative  condition  would 
involve  the  financial  and  operating  collapse  of  the 
whole  fabric  of  the  industry,  there  does  not  appear  to 
be  any  matter  at  this  time  that  requires  more  atten- 
tion than,  the  securing  of  the  retention  of  the  protec- 
tion given  by  tariff  to  steel  and  iron  activities  in 
Canada.  The  Steel  Company  of  Canada  has  not  mini- 
mised the  importance  of  defending  the  industry,  and 
has  earned  the  gratitude  of  the  thousands  who  depend 
on  it  for  livelihood,  for  the  painstaking  analysis  of 
the  .situation  submitted  to  a  Cabinet  Committee  that 
has  shown  much  ability  to  sort  out  truth  from  error, 
;ind  which  has  insisted  on  obtaining  indisputable  facts 
and  exact  detail  on  which  to  base  its  momentous  deci- 
sions. 

The  fact  that  the  desire  to  lower  the  tariff  protec- 
tion is  based  on  misunderstanding  in  many  instances, 
and  on  insincerity  in  others,  and  that  the  diagnosticians 
will  undoubtedly  quail  before  the  surgical  operation 
they  think  is  indicated,  does  not  excuse  laxity  of 
defense.  A  good  cause  merits  a  good  defense,  and 
when  the  Steel  Company  of  Canada  submits  that  the 
extent  of  the  steel  and  iron  industries  "is  usually 
accepted  as  a  reliable  index  of  a  country's  develop- 
ment and  prosperity",  the  case  for  the  industry  is 
given  in  one  sentence,  and  we  do  not  believe  the  state- 
ment is  capable  of  disproof. 


BRITISH  EMPIRE  STEEL  CORPORATION. 

While  no  definite  statement  has  been  made  by  the 
British  promoters  of  the  British  Empire  Steel  Corpo- 
ration that  the  consolidation  which  they  proposed  has 
been  abandoned  in  its  entirety,  it  is  understood  that 
the  project  has  failed  of  fulfillment  because  of  the 
impossibility  of  raising  in  Britain  and  transferring  to 
Canada,  without  ruinous  exchange  discount,  the  sum 
of  twenty-five  million  dollars  of  new  working  capital 
specified  in  the  agreement  between  the  promoters  and 
the  Dominion  Steel  Corporation  and  the  Nova  Scotia 
Steel  and  Coal  Co. 

We  have  confined  our  comment  on  the  project  to 
the  only  feature  thereof  that  it  is  within  the  province 
of  a  technical  journal  to  discuss,  namely,  the  technical 
operation  of  the  coal  and  iron-ore  properties  of  the 
two  companies  mentioned,  which  provided  the  prim- 
ary reasons — sufficient  and  compelling  reasons — for 
their  single  management.  These  reasons  still  exist,  a> 
does  also  the  necessity  for  new  working  capital.  It  is 
not  without  interest  to  recall  that  the  agreement  en- 
tered into  with  the  British  promoters  by  the  two  steel 
companies  specifically,  provided  that  twenty  million 
dollars  of  the  capital  proposed  to  be  raised  was  to  be 
expended  in  developing  the  operations  of  the  two 
Nova  Scotia  steel  companies,  in  Nova  Scotia  itself. 

The  circular  sent  out  by  the  President  of  the  Dom- 
inion Steel  Corporation  to  the  shareholders  recom- 
mending the  consolidation,  stated: 

"  The  improvements  made  to  your  properties 
"  during  the  past  four  or  five  years  have  been 
"very  extensive,  and  are  of  the  most  modern 
"  character,  but  further  important  renewals  and 
"  improvements  are  necessary  to  increase  output 
"  aiid  ensure  continuously  profitable  operation. 

"These  will  necessitate  the  expenditures  of  large 
"  sums  of  money  which  the  Company  has  not  at 
"  its  command,    and  which  must    be  provided 
"  tht-ough  some  fonn  of  capital  financing." 
Precisely  similar  necessities  accompany  the  opera- 
tions of  the  Nova  Scotia  Steel  &  Coal  Company. 

As  to  the  technical  reasons  advocating  consolidation 
of  the  Dominion  and  Scotia  Companies,  these  may  be 
summed  up  by  the  statement  that  under  single  man- 
agement— and  in,  no  other  way — will  it  be  possible  to 
obtain  the  fullest  and  most  profitable  results  from  the 
properties  of  the  two  companies. 

Therefore  the  reasons  which  first  counselled  conso- 
lidation, namel}',  economics  of  joint  operation  and 
neces.sity  for  additional  capital,  still  exist.  Sooner  or 
later,  and  the  sooner  the  better,  these  two  inter-related 
and  contiguous  sets  of  operations  must  come  to- 
gether. 

The  main  issue  has  been  obscured  by  some  irrele- 
vancies,  but  these  should  not  be  allowed  to  disguise 
the  fact  that  the  value  of  the  two  sets  of  assets  com- 
bined is  much  greater  than  their  sum  under  divided 
management. 
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"IRON  AGE"  ON  UNITED  STATES  FACTORIES 
IN  CANADA. 

This  generation  was  taught  that  international  com- 
modity exchanges  governed  international  currency- 
exchange  rates,  a  fairly  obvious  truism,  inasmuch  as 
one  is  merely  the  medium  through  which  the  other  i^ 
expressed,  but,  except  to  strict  students  of  economics, 
this  principle,  and  many  others  were  packed  away  in 
our  minds  along  witili  musty  dates  of  forgotten  kings 
and  the  names  of  rivers,  mountains  and  capes  that 
meant  nothing  in  a  workaday  world.  In  the  last  few 
years,  however,  w^  have  had  to  learn  geographical 
and  ethnological  facts  to  the  point  of  surfeit,  but  one 
thing  that  we  have  seen  and  are  seeing  to  better  ad- 
vantage than  our  immediate  progenitors  is  the  work- 
ing out  of  economic  law,  and  in  particular  those  that 
govern  international   currency  exchanges. 

"Iron  Age"  is  a  trade  paper  that  has:  excellent  op- 
portunities to  diagnose  trade  conditions,  and  in  a 
recent  issue  points  out  that  the  high  credit  status  of 
the  United  States,  and  consequent  high  premium  on 
United  States  currency,  is,  in  consonance  with  ancient 
laws,  tending  to  restrict  t/ie  export,  trade  on  the  United 
States,  and  will  in  due  course,  if  allowed  to  follow  its 
full  course,  make  the  United  States  the  creditor  of  a 
bankrupt  world  without  means  of  enforcing  payment 
of  the  debt. 

The  desirability  of  foreign  investments  of  United 
States  capital  is  urged,  and  the  following  comment  in 
regard  to  United  States  investments  in  Canada,  is 
interesting : 

"Even  before  the  war  there  were  conspicuous 
"  examples  of  American  manufacturers,  who  had 
"  been  engaged  in  export  trade,  building  fact- 
"  ories  in.  foreign  countries.  Some  of  these  fact- 
"  ories  are  in  Canada,  and  the  principle  involved 
"  is  just  the  same  even  though  Canada  is  near  at 
"  hand.  The  manufacturer  makes  a  foreign  in- 
"  vestment,  and  in  a  sense  he  maintains  his  ex- 
"  port  trade.  He  is  still  producing  the  goods  the 
"  foreigner  buys,  even  though  he  produces  them 
"in  the  foreign  country,  and  the  parent  com- 
"  pany  receives  the  profit." 

This  is  a  fairly  explicit  disclosure  of  the  policy  of 
extension  of  the  activities  of  United  States'  manu- 
facturers to  Canada ;  and,  if  it  suits  the  United  States, 
as  it  suits  Canada,  why  should  anyone  desire  to  dis- 
courage the  policy  of  our  friends  across  the  border?  If 
anyone  should  suppose  that  by  altering  Canadian  im- 
port tariffs  to  an  extent  that  would  cause  United 
States'  interests  to  withdraw  from  manufacturing 
cnterpnises  in  Canada,  that  thereby  the  Canadian  con- 
sumer would  get  his  goods  at  a  figure  reduced  in  pro- 
portion, to  the  tariff  impost  removedj  he  must  be  an 
unsophisticated  person,  unacquainted  with  the  com- 


mercial acumen  of  our  southern  friends  or  with  the 
financial  perspicacity  of  the  Canadian  brokers  that 
would  undertake  the  business  of  intermediary. 

It  also  seems  fairly  clear  that  if  by  tariff  changes 
Canada  voluntarily  reduces  the  volume  of  her  domestic 
manufactures,  the  exchange  rates  on  New  York  will 
move  still  further  against  Canada.  The  circumstance 
of  manufacture  by  a  firm  with  headquarters  in  New 
York,  or  headquarters  in  Montreal  is  not  the  relevant 
and  determining  factor.  It  is  the  circumstance  of 
manufacture  within  Canada,  or  outside  that  makes  us 
a  debtor  or  a  creditor  nation. 


BRITISH  IRON  FOUNDERS  LOOKING  FOR  IRON 
ORE  SUPPLIES  ABROAD. 

The  "Mining  Joui'nal,"  of  London,  states  that  there 
are  at  the  close  of  the  year  100  idle  blast  furnaces  in 
Great  Britain,  and  attributes  this  slackness,  not  to  lack 
of  business,  because  it  is  stated  that  Bintain  is  "starv- 
ing for  want  of  pig-iron,"  but  to  inadequate  produc- 
tion of  coal  and  coke. 

The  following  reference  to  Canadian  steel  companies, 
and  to  the  Wabana  ore  deposit,  indicates  that  British 
steel-makers  are  anxious  about  their  ore  supply.  There 
is  little  'doubt  but  that  the  Wabana  deposit  is  the 
largest  available  source  of  iron-ore  supply  Avithin  con- 
venient shipping  distance  of  England,  and,  if  considera- 
tion is  confined  to  sources  of  supply  within  the  British 
Empire,  outside  of  Britain  itself,  it  is  virtually  the  only 
source  of  supply. 

The  comment  referred  to  is  as  follows : 
"But  although  the  chief,  the  coal  shortage  has  not 
been  the  sole  restrictive  influence  at  work  in  the  iron 
and  steel  industry.  Almost  equally  serious  have  been 
the  dwindling  supplies  of  native  ironstone  and  lime- 
stone. This  question'  of  the  maintenance  of  adequate 
supplies  of  raw  material  has,  in  fact,  become  the  main 
concern  of  the  manufacturei",  and  the  whole  trend  of 
events  in  recent  years  has  been  in  the  direction  of  the 
acquisition  by  the  big  steel  pi'oducing  firms  of  control 
over  the  sources  of  supply.  Of  this  the  most  notable 
example  in  the  ]iast  year  has  been  tlie  projected  alliance 
between  big  British  steel  firms  and  the  Dominion  Steel 
Corpoi'ation  of  Canada,  which  would  give  home  manu- 
facturers access  to  and  partial  control  over  some  of  the 
richest  mineral  deposits  in  the  world.  High  freights 
have  as  yet  prevented  a  resumption  upon  a  large- scale 
of  the  shipment  to  England  of  the  rich  Wabana  ores 
which  are  highly  suitable  for  basic  iron  production, 
but  one  or  two  experimental  shipments  have  been  made 
to  the  Tees,  and  unless  the  alliance  is  abandoned,  as  is 
now  reported  to  be  likely,  these  ores,  will  again  be 
shipped  here  as  they  were  in  pre-war  days  on  a  large 
scale,  as  soon  as  the  now  rapidly  dwdndling  freights 
make  it  commercially  profitable.  Messrs.  Dorman, 
Long  &  Co.  Ltd,  some  time  ago  also  acquired  interests 
in  the  Itabira  mines  of  South  America,  and  other  fii-ms 
are  questing  further  and  further  afield,  Sweden,  France, 
Spain,  North  Africa,  Syria,  the  Caucasus,  and  far-off 
India,  all  being  laid  under  regular  tribute  to  keep  itp 
the  flow  of  iron  ore  to  the  furnaces  of  Britain.  At  home, 
too,  the  quest  continues,  and  deposits  once  thought  too 
lean  to  be  profitably  worked  are  now  engaging  atten- 
tion as  the  richer  deposits  approach  exhaustion. 
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The  Steel  Industry  and  the  Tariff 

Being  a  Statement  submitted  to  the  Tariff  Committee 
of  the  Cabinet  at  Hamilton,  25th  September, 
1920,  by  the  Steel  Company  of  Canada. 


Ill  presenting  to  your  Committee  our  views  in  regard 
to  the  position  of  the  Steel  Industry  under  the  present 
Tariff,  we  have  divided  our  Brief  to  cover  this  subject 
into  three  parts ; 

I.  The  need  of  adetpiate  ])rotection  for  the  pr()j)ei- 
growth  of  the  Steel  Industry. 

II.  The  low  rate  of  protection  afforded  uiuler  the 
present  Tariff. 

Tir.  The  probable  effects  of  the  ado])tion  of  a  Free 
Trade  policy. 

/.  The  need  of  adequate  protection  for  Ihv  proper 
groiclh  of  fhr  Steel  Industry. 
Steel  a  Basic  Industry. 
In  the  consideration  of  this  question  regard  should 
be  given  to  the  fact  that  the  Steel  industry  is  one  of 
those  known  as  a  basic  or  key  industry.  The  products 
of  the  Blast  furnaces  and  Steel  Mills  constitute  the 
source  of  supply  of  the  raw  materials  used  in  a  very 
large  number  of  dependent  industries,  such  as  ear  and 
locomotive  building,  foundries,  machine  shops,  agri- 
cultural implement  works  and  manufactures  of  a  vast 
variety  of  articles.  It  has,  therefore,  been  rightly 
htated  that  no  country  can  progress  industrially  utdess 
it  possesses  a  well  established  steel  industry.  Not  only 
is  steel  an  essential  factor  in  the  industrial  develop- 
ment of  the  country  but  it  is  of  great  importance  in  con- 
nection with  all  construction  work,  railroad  and  similar 
development  and  the  steel  industry  is  usually  accepted 
as  a  reliable  index  of  a  country's  development  and 
prosperity. 

Lesson  of  the  war. 

It  will  be  recalled  that  the  industrial  situation  in 
Canada  during  the  War  was  very  largely  dependent 
upon  our  ability  to  engage  in  the  manufacture  of  muni- 
tions and  the  extent  to  which  this  was  possible  very 
largely  depended  upon  our  ability  to  furnish  the  neces- 
sary raw  materials  of  whieh  Steel  was  one  of  the  most 
important.  From  the  standpoint  of  the  country  as  a 
whole,  the  period  of  the  War  amply  demonstrated  the 
wisdom  shown  in  developing  this  indfistry  in  (-anada, 
and  yielded  tremendous  benefits  to  industry  and  labour, 
as  well  as  benefitting  the  financial  position  of  the 
entire  country.  In  other  countries,  the  experiences  of 
the  War  have  firmly  established  the  fact  that  a  large 
degree  of  independence  must  be  preserved  in  respect 
to  the  products  of  basic  or  key  industries.  There  were 
many  occasions  during  the  War  period  when  supplies 
of  Steel  and  other  important  raw  materials  were  un- 
obtainable from  outside  sources  of  supply  and  were 
subject  to  embargoes  and  other  restrictions  which 
would  have  very  seriously  affected  our  War  effort  and 
business  conditions  in  general,  had  we  not  been  able  to 
furnish  the  most  important  wants  from  our  own  sources 
of  supply.  Such  experiences  should  not  be  forgotten, 
as  ample  proof  was  given  during  these  times  that  any 
country  with  Natioiml  aspirations  cannot  afford  to  be 
commercially  subservient  to  another  without  sacrificing, 
to  a  considerable  degree,  its  capacity  for  indc|)eiul('nt 
action. 


Canadian  Steel. 

The  nuiiiufacture  of  Steel  in  Canada  is  of  compar- 
atively recent  growtlh  as  up  to  the  year  1900,  steel  was 
|)roduced  in  very  limited  quantities  and  practically 
entirely  for  the  production  of  steel  castings.  In  1900, 
|)roduction  of  all  kinds  of  steel  ingots  and  castings  in 
Caiuula  amounted  to  less  than  25,000  gross  tons.  The 
figures  showing  the  subsequent  growth  are  as 
follows : — 

1900   23,577  gross  tons. 

1910   741.924  " 

1917   1,562,289  " 

191H   ..  1,673,214 

The  contrast  shown  by  the  figures  seems  to  indicate 
that  the  growth  has  reached  fairly  large  proportions 
but  our  production  figures  are  insignificant  in  com- 
I)arison  with  the  great  commercial  Nation  to  the  South 
of  us,  which  has  an  annual  productive  capacitv  of 
45,000.000  to  50,000,000  tons  per  annum. 

Canadian  Output  versus  United  States. 

The  present  position  of  the  Steel  industry  in  Canada 
is  perhaps  better  exemplified  by  the  statement  that 
there  are  single  plants  in  the  United  States,  owned  by 
a  single  Company,  where  the  production  of  steel  is 
greater  than  it  is  for  all  of  Caiuula.  The  situation  at 
])resent  time,  viewed  from  the  .standpoint  of  the  annual 
output,  shows  that  the  production  of  the  steel  industry 
in  Canada  approximates  the  Steel  production  of  the 
United  States  in  the  year  1885,  when  statistics  show 
that  the  United  States  produced  1.712,000  gross  tons — 
somewhat  larger  than  the  Canadian  production  in  1918, 
which  was  largely  stimulated  by  War  requirements. 

Regard  should  be  given,  in  this  connection,  to  the 
steady  development  of  the  Steel  indu.stry  in  the  United 
States  under  a  protective  policy.  That  it  has  been 
marked  will  be  noted  from  t.'ie  following  figures: — 

1879  935,000  gross  tons. 

10  years  later   1889         3,386,000  " 

10    "       "    1899       10,640,000  " 

10     "       "    1909       23,955,000  " 

9     "       "    191 S  46,000,000 

It  will  be  observed  that  during  each  decade  the  out- 
put of  steel  has  doubled  and  the  expansion  of  industry 
in  general  in  the  United  States,  in  many  lines  depend- 
ent on  steel  as  a  raw  material,  has  been  commensurate 
with  the  growth  of  the  steel  industry. 

The  progress  made  by  the  industry  in  Canada  has 
been  slower  than  it  might  have  been  due  to  the  fact 
that  it  has  been  constantly  subject  to  keen  competition 
from  American  mills.  Shipments  from  producing  points 
like  Bethlehem,  Pittsburg,  Buffalo,  Youngstown,  Cleve- 
land, Detroit,  Chicago  and  Duluth,  can  be  made  to 
Canadian  points  of  consumpti(Hi  as  readily  as  from 
the  Canadian  mills. 

The  tremendous  advantages  of  the  self-contained 
operations  of  United  States'  mills  are  strongly  em- 
phasized by  the  ])osition  of  the  United  States  Steel 
Corporation  Avhich  owns  its  own  ore,  and  coal  mines, 
its  own  lake  steamers,  and  operates  its  own  railroad 
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for  the  transportation  of  ore.  A  conception  of  the 
ramifications  of  this  company  may  be  gained  from  the 
following  figures : — 

Ingot  capacity   22,000,000  g.  t.  annually. 

Ore  mined   30,000,000    "  " 

Coal  mined   30,000,000  " 

Steamers  and  barges  owned  371    "  " 

Freight  cars  owned   62,000    "  " 

Locomotives  owned   1,400 

Miles  of  railroad   3,700 

Number  of  Employees  ....  250-260,000 

This  Company  operates  145  Works,  comprising,— 

124  Blast  Furnaces 

373  Open  Hearth  and  Bessemer  furnaces 

624  Rolling  Mills 
74  Wire  Mills 
51  Tube  Mills 
besides  various  subsidiary  industries.    These  mills  a«re 
located  at  various  points  in  the  United  States,  as 
follows, — 

Worcester  in  Massachusetts. 

AUentown  and  Pittsburg  in  Pennsylvania. 

Trenton  in  New  Jersey. 

Youngstown,  Cleveland,  Lorain  and  Columbus,  in 
Ohio. 

Chicago,  Gary,  Joliet  and  Waukegan,  in  Illinois. 
Duluth  in  Minnesota. 
Birmingham  in  Alabama. 

We  have  simply  named  the  principal  points  to  illust- 
rate the  strategic  position  they  possess  in  reaching 
various  points  in  Canada,  in  competition  with  which 
Canadian  manufacturers  are  forced  to  absorb  freight 
differentials  by  reason  of  the  superior  advantages  of 
this  competitor. 

There  are  other  very  important  steel  producing  in- 
terests whose  tonnages,  in  each  individual  case,  are 
greater  or  practically  equal  to  the  entire  Canadian 
production,  as  follows  : — 

Annual  ingot 
Midvale  Steel  &  Ordnance  Co.  Capacity. 

with  mills  at  Philadelphia, 

Coatesville  and  Johnstown, 

Pa  

Bethlehem  Steel  Company. 

Bethlehem,   Pa.  Baltimore, 

Md.  etc  

Lackawanna  Steel  Company. 

Buffalo,  N.Y   .  .  . 

Jones  &  Laughlin  Steel  Co. 

Pittsburg,  Pa  

Republic  Iron  &  Steel  Co. 

Youngstown,  Ohio  

Youngstown  Sheet  &  Tube  Co. 

Youngstown,  Ohio  

Inland  Steel  Company. 

Chicago,  111  

In  connection  with  their  exports  business,  a  number 
of  the  Steel  interests  in  the  United  States,  some  named 
above  and  others,  have  formed,  for  the  purposes  of 
handling  their  export  business,  a  company  which  main- 
tains offices  at  various  points  in  Canada  and  controls 
the  export  share  of  an  annual  ingot  tonnage  approxim- 
ating 12,000,000  tons.  The  above  figures  are  quoted, 
not  Avith  any  idea  of  denying  their  right  of  access  to 
the  Canadian  market  but  to  emphasize  the  natural  in- 
clination on  the  part  of  these  large  Steel  interests  to 
seek  business  in  Canada  in  the  same  manner  as  they 
sell  to  their  domestic  trade,  and  to  show  that  the  steel 


2,750,000  tons 


3,500,000 
1,800,000 
1,750,000 
1,500,000 
1,500,000 
1,000,000 


industry  in  Canada  is  subject  to  the  keenest  competi- 
tion from  producing  units  having  advantages  in  the 
way  of  capacity,  as  well  as  an  ability  to  ship  into  our 
markets  with  the  same  facility  as  would  surround  the 
transaction  of  domestic  business.  The  adjacent  char- 
acter of  the  two  markets  and  identical;  nature  of  the 
demand  must  necessarily  subject  Canadian  conditions 
to  the  immediate  effect  of  any  influences  governing 
the  United  States'  market  and  any  lessened  demand 
from  their  domestic  market  immediately  results  in  a 
concentrated  effort  to  unload  surplus  products  on  this 
market. 

Canada's  Territory  and  Population  compared. 

The  power  of  such  advantages  as  have  been  referred 
to  will  be  more  fully  understood  by  a  comparison  of 
the  Canadian  market  with  that  of  the  United  States 
in  respect  to  population  and  territories.  Canada  has 
territorial  boundries  almost  similar  in  extent  to  those 
of  the  United  States  but  our  population  is  comparable 
with  that  of  the  States  of  Pennsylvania,  actually  some- 
what less,  and  we  have,  in  the  whole  of  Canada,  about 
2,000,000  less  population  than  the  single  State  of  New 
York.  Canada  is  a  wide-spread  and  necessarily  busi- 
ness must  be  secured  from  a  wide  stretch  of  territory. 
This  means  that,  in  competition  Avith  American  mills 
more  advantageously  situated,  the  Canadian  seller  is 
required  to  equalize  freights  frequently  making  it 
necessary  to  substantially  reduce  the  actual  yield  de- 
rived from  a  certain  market  level.  Our  limited  popula- 
tion requires  that  business  must  be  done  on  a  similar 
scale  of  operations.  Tonnages  are  necessarily  limited, 
although  the  range  of  sizes  and  kinds  of  goods  in  dem- 
and are  as  broad  as  similar  lines  offered  in  the  United 
States'  market.  It  will  be  readily  understood,  there- 
fore, that  in  manufacturing  processes,  where  tonnage 
or  quantities  are  an  important  factor  in  economical 
production,  that  industry  in  Canada  requires  reason- 
able protection  in  order  that  the  business  may  de  dev- 
eloped to  such  an  extent  that  production  is  sufficiently 
large  to  secure  the  economies  obtainable  from  a  larger 
output. 

Comparison  of  Modem  Rtolling  Mills. 

This  is  particularly  true  of  t^e  steel  industry 
where  tonnage  is  a  prime  factor  of  economical  pro- 
duction in  large  nnits.  Our  units  of  manufacture 
are  necessarily  less  extensive  and  must  be  suited  to 
H'ae  tonnage  available,  particularly  with  regard  to 
the  demands  for  specific  sizes  and  kinds  of  products. 
This  may  be  illustrated  by  the  comparison  of  a  mod- 
ern rolling  mill,  largely  operated  by  mechanical 
means,,  wit;h  an  output  of  12,000  to  15,000  tons  a 
month,  with  the  old  style  hand  rolling  mills,  many 
of  which  are  still  in  existence  and  lhaving  a  capacity 
of  between  1,500  to  2,000  tons  per  month.  Between 
these  extremes  there  are  mills  with  varying  capaci- 
ties and  naturally  cost  of  production  is  dependent 
upon  the  tonnage  rolled,  both  with  respect  to  cost 
of  labour,  coal,  power,  and  over^iead.  A  mill  of  the 
most  modern  type,  with  a  heavy  tonnage,  would  bo 
(entirely  unsuited  to  the  Canadian  market  because 
sudh  mills  must  be  operated  constantly  and  with  few 
changes.  Only  one  size  can  be  rolled  at  one  time 
and  we  could  not  hope  to  collect  a  isnfficient  tonnage 
of  any  one  size  to  operate  such  a  mill  for  any  length 
of  time,  and  therefore,  frequent  changes  in  rolls 
would  be  necessaiy  with  a  consequent  loss  of  time 
which  would  absolutely  nullify  the  value  of  the  in- 
vestment.   Sudh  an  installation  of  the  most  modern 
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typo  iiivolvets  an  (•xjx'iKliturc  of  about  3,000,000,  a  effect  of  the  war's  requirements,  it  is  y)robable  tliat  we 
fact  which  exemplifies  the  cost  of  development  in  the  should  require  to  go  further  back  in  order  to  make 
steel  industry,  besides  the  constant  necessity  of  a  fair  comparison,  but  any  consideration  of  our  in- 
making  provision  to  discard  obsolete  and  out  of  date  dustrial  pasition  in  Canada  must  take  into  account 
machinery  and  equipment.  the  fact  tlhat  in  the  year  1850  the  population  of  the 
One  of  t;iese  modern  mills  waJs  started,  not  very  United  States  numbered  over  23,000.000  and  their 
long  ago.  in  Youngstown,  Oliio.  The  initial  order  output  of  steel  ten  years  later,  with  a  [)opulation 
was  one  involving  between  6,000  and  7,000  tons  of  of  31,000,000  had  not  reached  1,000.000  tons.  To- 
V2-in.  rounds,  enabling  them  to  run  the  mill  for  days  day,  individual  plants,  under  one  management  and 
on  this  size,  guaranteeing  the  maximum  output  by  overhead  costs,  in  the  United  States,  have  a  produc- 
reason  of  the  consistency  of  operations.  In  business  t'ive  capacity  of  2.000,000  tons  of  ingots,  i.e.,  more 
in  Canada,  we  (have  practically  to  figure  in  hun-  than  the  entire  C!arui(lian  steel  production,  and  it 
dreds  of  tons  wdiere  competitors  in  the  States  figure  n^iist  be  evi'dent  that,  with  tlhe  economies  to  be  de- 
iii  thousands  of  tons.  No  amount  of  expenditure,  I'ived  from  tonnage  production,  Canadian  plants 
energy  or  brains  can  equalize  such  conditions,  al-  woukl  be  unable  to  ecjualize  such  advantages  unless 
though  they  will  be  attaina.ble  with  the  growth  of  afforded  a  reasonable  degree  of  protection.  Tl'u- 
the  Canadian  market.  growth  of  the  steel  business  in  the  United  States  wa 
Effect  of  Freiffht  on  Costs.  '"''"^^  possible  by  the  policy  of  protection, 
rnu  1  ^^'^^^^  The  McKinley  Tariff  of  1890  established  a  con- 
The    development    of    this    country    has    natu.ally  ^.^^^^^^^  ^^^.^^       ^^.^^^^^  ^^^^ 

run   along  hues  from   Last  to  West     Tlhe  position,  ^.                      subsequentlv   followed,   as  il- 

therefore,  of  si ..cl  producers  ,s  that  business  is  done  j^^.trated   in   the   tonnage  statistic:s   already  quoted, 

over  a  wule-spread  territory    making  it  necessary  to  ^j^^^^    ^.^^^^^^     .^^  ^^^^   conception    of    the  hopes 

seek  business  from  points  where  advantages  are  pos-  ^1,^,^  may  be  entertained  with   respect  to  the  de- 

sessed  by  American  mills  by  r^son  of  their  location  ^^i^p^j,,,^       ^1,,^           ,,„^i„p^^       ^j^j^  3„,^ 

or   nearness   tx)  _  the   market    of   consumption.     This  ^j,^^^            increased   production,  will 

makes  the  question  of  rail  freights  one  of  prime  im-  efficiency  and  lower  cost  of  production, 

portance  m   relation  to  tjio   question   of   protection  because  it  seems  reasonable  to  believe  that,  on  ac- 

and,  in  this  connection,  it  should  be  pointed  out  that  ^.^^^^^       ^j^^  similaritv  in  the  needs  of  the  two  coun- 

costs  of  manufacturing  steel  are  largely  eontribut-^d  trias  we  may  look  for  a  relative  degree  of  progress 

to  by  the  higlher  rates  of  freight  which  have  been  g^d  development  provided  our  fi.scal  policv  is  direct, 

found  necessary  to  support  the  position  of  the  I'all-  alon^  sound  lines 

roads.     This  will  be  understood  when  it  is  realized  t        i     x      •              c-                      i.-      ^i.  • 

^,   ,   .,         .       J.        .     c-      ^         c              ^    •  1  Jl^n  order  to  give  some  figures  representing  the  ira- 

t/iat  it  requires  four  to  five  tons  of  raw  material,  „y  4.v,„        i  ■   i    T             i  t  j  x  \u    u  • 

1    '        .      ^        IT    1  •  1            T         1  portance  of  the  steel  mdustrv  as  related  to  the  busi- 

ore,  coal,  coke,  ingot  moulds,  bricks,  supplies  and  re-  ^-f^     p                 4       4.1     c  •l^     ■               \  c 

^    .  T    r,          ,    ^        i!  i.-  •  1    T   \   1    1.        ^  "^•'^s  lite  ot  this  country,  the  following  mav  be  of 

pair  material,  tor  each  ton  of  finished  steel  shopped  xi,     ^     i          i     '  c 

^   .      rrii       1           •         •  1  J                 J.-              ^  interest   as   representing   the   total    number   of  "m- 

ont.     Ihe  advance  m  freights,  as  attecting  the  cost  ^.i^^^^^,   n,„,v.„„of„    ,^,^,,^4.    e                -i        j  <•    •  i  i. 

c          ,T      ,1,    c            £•      X         c  ployees,  aggregate  amount  ot  wages  paid,  and  freurht 

ot  assembling  tihe  tour  or  tive  tons  of  material  re-  u„  xiu^  j?       ^        x   x    i     ™      •       c  xu- 

.    J     .     7n      J.                        c         -111-  paid  by  tlhe  tour  largest  steel  companies  of  this  coun- 

qinred,    is,   tlherefore,    an    item    of    considerable    im-  .^j^.  

portance  particularly  as  central  Canadian  mills  have  'r^^^  'j^^           g^^^^   Corporation,  Limited, 

a  long  haul  on  then;  prime  raw  material,  ore  and  ^he  Dominion  Iron  &  Steel  Company,  Limited, 

coal  by  reason  of  their  dependence  for  sue.h  materials  ^he  Nova  Scotia  Steel  &  Coal  Cxmpanv,  Limited, 

on  the  American  fields.  The  Steel  Company  of  Canada,  Limited. 

Exchangee  and  Value  for  Duty.  Total 

The  matter  of  exchange  as  related  to  value   for  Total  No.          Total  Freights 

duty  purposes  will  be  of  much  importance  as  for^^ign  Year.              Emoloyees.       Wasres.  Paid. 

producers  regain  their  normal  iiroductioii.    The  Co\^-    1915    17,387       $13,495,929  $4,733,662 

ernment  has  seen  fit  to  rule  tlhat   foreign   coinage.    1916   21,122         20,638,103  7.957,149 

w-hen  expressed   in   Canadian   currency  for  Customs-'    1917    20,292         24,428,594  8,697.986 

valuation,   shall   be   taken   at   current   rates   of   ex-    1918   19,026        26,706,451  9.236,526 

change.  At  present  the  Pound  Sterling,  French  Figures  are  given  for  these  four  companies  as  they 
and  Belgian  franc  and  German  mark  are  at  a  dis-  represent  the  producers  of  Basic  Steel  Products 
count  varviner  from  over  20  per  cent  in  t.he  case  of  manufacturing  semi-finished  and  fini.shed  steel  pro- 
the  pound,  to  about  90  per  cent  for  the  (rerman  ducts  from  the  ore.  An  estimate  of  the  total  invest- 
mark.  Tt  will  be  seen,  therefore,  that  prices  ex-  ment  in  these  four  concerns  is  probably  approxi- 
pres.sed  in  currencies  which  are  so  debased  will  invite  mately  correct  at  $200,000,000  and  it  is  only  throug^i 
exportations  to  Canada,  as  it  always  follows  that  a  the  development  of  self-contained  organizations  pro- 
country,  with  its  currency  at  a  premium  as  related  ducing  steel  from  the  basic  materials,  suc^i  as  ore. 
to  other  countries,  becomes  a  good  market  in  which  eoal.  etc.,  that  we  may  hope  to  place  the  jjroduction  of 
to  sell,  and,  1  hcfcforc,  our  market  in  Canada  would  steel  in  Canada,  on  a  proper  basis, 
be  attractive  to  the  countries  mentioiied,  all  of  whic.h  Figures  representing  wages  i)aid  by  the  Steel  Com- 
are  much  larger  producers  of  steel  than  this  conn-  pany  of  Canada  alone  and  number  of  employees  for 
try.    This  feature  of  the  situation  alone  supports  the  the  year  1919  are  as  follows:— 

statement    that   the    present   is   a   most    inopportune  Employees   6,062 

time  to  chaiiere  our  tariff  policy.  Wages  $8,238,713 

Figures   already    presented    have   shown    that    our  ll  is  not  out  of  place  here  to  emphasize  what  the 

feteel  production  in   1918  s.howed   figures  comparable  production  of  basic  st^eel  involves  in  the  way  of  eapi- 

Avith  United  States  Output  of  1885.    Eliminating  the  t'll  investment.    ^lost  of  l,!ie  steel  companies  in  Can- 
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ada  have  been  forced  in  recent  years  to  discard  the 
old  Bee-Hive  coke  ovens,  or  otiher  types  of  ovens,  in 
favour  of  By-Product  Ovens.  To  install  80  ovens, 
required  by  this  company  to  produce  its  consumption 
of  coke,  involved  an  outlay  of  $3,500,000.  A  single 
blast  furnace,  complete  with  stoves  air  engines  and 
other  equipment,  would  today  probably  involve  a  cost 
of  $3,000,000.  These  are  instanced  to  give  you  an 
idea  of  the  amount  of  capital  that  has  to  be  risked  in 
the  consummation  of  any  plans  looking  towards  lar- 
ger outputs  and  more  economical  production.  A 
blast  furnace  is  simply  a  single  unit  for  the  produc- 
tion of  Pig  Iron — must  be  of  modern  type  and  dimen- 
sions and  eonsequently,  the  expenditure,  as  a  wlhole, 
must  be  undertaken  at  the  one  time.  These  figures 
are  given  to  establish  the  necessity  of  considering  the 
subject  of  Tariff  rates  on  iron  and  steel  products 
from  the  standpoint  of  the  basic  producer. 
11.  The  low  rate  of  protecton  afforded   under  the 

present  Tariff. 

Specific  Duties. 
The  exhibit    of  duties  levied    under  the  present 


Tariff,  on  various  Iron,  and  Steel  articles  which  are 
shown  below,  indicate  that  the  majority  of  the  heavy 
tonnage  lines  are  protected  by  specific  duties.  The 
change  which  values  have  undergone  during  the  past 
six  years  shows  that  these  specific  duties,  as  related 
to  current  values  have  steadily  declined  in  the  per- 
centage of  protection  afforded  by  the  Tariff.  It  is 
true  that  these  percentage  figures  will  rise  or  fall  with 
changing  values  but  it  is  generally  conceded  that  the 
higher  range  of  commodity  prices,  in  general  will  be 
more  or  less  permanent  and,  therefore,  the  percent- 
age of  Tariff  protection  afforded  by  specific  duties 
will  suffer  a  permanent  reduction. 

The  following  figures  which  have  been  taken  from 
"Iron  Age"  of  New  York,  issue  of  September  16th, 
1920,  show  the  present  rate  of  duty  and  the  percent- 
age it  bears  to  the  price  f.  o.  b.  Pittsburg.  American 
market  prices  are  quoted  because  this  market  has  been 
the  determinating  factor  in  the  world's  steel  prices 
for  several  years  past : 


Exhibit  of  Duties. 


Commo:ity 


Foundry  Pig  Iron  

Steel  Billets  

Wire  Rods  

Steel  Bars  

Iron  Bars  '  . 

Structural  Shapes 

35  lbs.  and  under  

Over  35  lbs  

Plates   

Wire  Nails  . .  .   

Galvanized  Sheets,  28  ge.  base  .  .  .  . 
Galvanized  Sheets,  28  ge.  base.  .  . 

Black  sheets,  28  ge.  base  

Barbed  Wire  

Galvanized  Fence  Wire,  #9  gauge 


Prices 
F.  0.  B. 

Pittsburg. 

$50.00  g.t. 
$60.00  " 
$70.00  " 
$65.00  n.t.  base, 
1.50  avg.  extra 


$66.50  n.t. 
$95.00 

1.50  avg.  extra 


$96.50 
$62.00  n.t. 
$62.  n.t. 
$65.00  n.t. 
$4.25  per  keg  base 
.40  avg.  extra 


General 
Tariff 
Duty. 

$2.80 
$2.80 
$3.92 


$7.00  n.t. 


$7.00  n.t. 
$7.00  n.t. 
$3.00  n.t. 
$3.00  n.t. 


Gen.  Tariff 
Duty  %  to 
Pittsburg 
Price. 
,  5.6% 
4.7% 
4% 


11% 


71/2% 
11% 

5% 
41/2% 


$4.65 

.60  a  keg 

13% 

$9.00  per  100# 

121/2% 

121/2% 

$7.50  " 

121/2% 

121/2% 

.$9.00  " 

121/2% 

121/2% 

$4.60  "  " 

Free 

Free 

$4.45  "  " 

Free 

Free 

In  quoting  the  above  Pittsburg  prices,  it  should  be 
stated  that  these  prices  govern  the  whole  United 
States,  market  and  prices  for  Eastern  and  Western 
territory  are  based  thereon.  That  is  mill  prices  for 
shipment  to  the  Western  States  would  be  the  Pittsburg 
price,  to  which  would  be  added  the  full  freight  Pitts- 
burg to  destination. 

It  should  also  be  stated  that  prices  quoted  above  are 
domestic  prices  which,  in  the  majority  of  cases,  are 
named  for  home  consumption  and  for  shipment  to 
Canada,  as  higher  prices  are  being  quoted  for  ship- 
ment abroad.  For  several  years  past  it  has  been  the 
policy  of  the  American  Steel  manufacturers  to  quote 
•domestic  prices  in  most  cases  for  shipment  to  Canada 


while,  for  shipment  to  Europe  and  other  countries, 
higher  prices  f.o.b.  mills  have  been  obtained. 

Heavy  Importations. 

It  is  clearly  shown  by  the  above  figures  that  the 
protection  afforded  by  our  present  Tariff  is  extremely 
moderate,  in  fact  low  and,  in  certain  tonnage  lines, 
our  heavy  importations  are  due  to  the  fact  that  the 
Tariff  protection  afforded  is  not  sufficient  to  encour- 
age their  manufacture  in  Canada.  A  study  of  our 
import  statistics  emphasize  that  the  manufacture  of 
Steel  in,  Canada  has  been  subjected  to  intense  foreign 
competition.  Figures  for  the  five  calendar  years, 
available  up  to  1918,  taken  from  statistics  of  the  De- 
partment of  Mines  show  the  following: 
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Total  Imports  of  Iron  and  Steel  into  Canada. 
Calendar  Year. 

Pig  Iron,  P'orgiiigs.  Castings  and  Rolled  Iron  &  Steel  Products. 


1914 
Tons 
878,179 
$28,825,373 

$51,238,306 


1915 

Tons 

771,007 

$27,504,685 
Other 

$46,804,298 


$80,036,679  $74,308,983 


1916 
Tons 
864,916 
$52,114,258 
Iron  &  Steel 
$76,975,990 
Total  Value 
$129,090,248 


1917 
Tons 
929,776 
$84,448,580 
Products. 
$102,089,958 


$186,538,538 

The  fijjures  for  1919  and  1920  as  given  in 
( 'oiuniorce  Blue  Book.s,  years  ending  Mare)i 


1918 
Tons 
786,097 
$70,493,861 

$99,044,808 
$169,538,669 

Trade  and 
31st,  191!) 


and  1920, 


Tons 
227,633 
7,877,729 

Ton's 
50,791 
3,151,385 

Tons 
148,368 
5,138,193 

Tons 
160,538 
4,214,520 


$ 


show  total  value  of  all  importations: 
March  31st,  1919— $185,282,488 
March  31st,  1920— $189,907,602 

Plates  and  Sheets. 

Tons            Tons                Tons  Tons 

224,484            225,439             185,074  158,613 

$  7,647,560     $12,806,096     $  17,582,700  $  14,114,139 
Tin  Plates  and  Sheets. 

Tons             Tons                Tons  Tons 

45,165              57,543              66,676  72,844 

$  2,883,951     $    5,221,163     $    9,985,631  $  11,403,887 
Bars,  Rods  Hoops,  Bands,  Etc. 

Tons            Tons                Tons  Tons 

156.990            198,654             228,512  171.116 

$  5,829,088     $  13,352,807     $  22,567,187  $  17,849,982 
Structural  Iron  &  Steel. 

Tons            Tons                Tons  Tons 

126,780            158,905             185,965  145.215 

$  3,615,333     $    8,042,127     $  15,282,012  $  11,004,159 

To  a  considerable  extent  these  heavy  importations 
are  due  to  the  many  anomalies  and  exceptions  which 
appear  throughout  our  Tariff  and  which  exempt  steel 
from  the  payment  of  duty  when  used  for  certain  pur- 
poses. 

Steel  for  Farm  Use. 

Special  consideration  has  been  provided  in  our 
Tariff  for  the  free  entry  of  steel  from  the  standpoint 
of  its  u.'^e  on  the  farm  and  the  needs  of  the  farming 
community  have  been  supi)lied,  to  a  very  marked 
extent,  much  greater  than  is  generally  realized,  by  steel 
which  has  paid  no  duty  when  entering  Canada.  In  the 
aggregate  the  tonnage  exempted  amounts  to  very  large 
figures  and  the  business  cannot  be  participated  in  by 
the  Canadian  Steel  manufacturer  except  at  prices 
whicli  would,  under  ordinary  conditions,  be  quite  un- 
profitable. 

Steel  enters  Canada  free  of  duty  or  subject  to  99 
drawback. 

The  following  is  a  list  of  those  articles  in  the  manu- 
facture of  which  Steel  enters  Canada  free  of  duty,  or 
is  sub.iect  to  a  drawback  of  99%  of  the  duty  paid, — ■ 
also  a  list  of  the  finished  or  semi-finished  steel  which 
enters  Canada  under  similar  conditions: 
Steel  for 

Axes,  Hatchets,  Scythes,  Reaping  Hooks,  Hoes,  Hay 
or  Straw  Knives,  Agricultural  forks,  Hand  rakes,  Wind- 
mills. Mowing  Machines,  Reapers,  Binders,  Parts  of 
attachments  for  binders.  Harvesters,  Cream  Separators, 
Saws  and  Straw  Cutters,  Mower  and  Reaper  Knives, 
Row  sockets  for  buggy  tops.  Harness  and  saddlery 
hardware.  Mould  Boards  or  Plow  Shares,  Galvanized 
Fencing  Wire,  Galvanized  Barbed  Wire. 

Axles  and  Spring  for  Waggons,  carriages  and  auto- 
iriobiles,  Corset  Steel,  Clock  Springs,  Shoe  Shanks, 
Buckle  Clasps,  l>ed  Fasts,  Furniture  Castors,  Ice 
Creepers,  Corset  Wire,  Locks,  Door  Knobs. 

Cutlery,  Files,  Augers,  Auger  Bits,  Bit  Braces, 
Hammers,  Skates. 


Stove  Trimmings,  liicycle  (,'liains,  Railway  Spiral 
Spring.s,  Spoons,  Horse  Nails. 

Steel  enters  Canada  Free  of  Duty  and  Subject  to  99  p.c. 
draw^back. 

ALso  Free  Entry  is  accorded — 

Galvanized  Wire,  9,  12  and  13  gauge, 
Barbed  Wire, 

Steel  Bowls  for  cream  separators, 

Traction  engines, 

Boiler  plate  for  boilers. 

Hoop  Steel  for  Galvanized  Hoop.s, 

Black  S,iieets  for  Galvanized  Sheets, 

Wire  for  Wire  Rope, 

Locomotive  and  Car  Tires, 

Tubes  and  Plates  for  gas  buoys. 

Wire  for  Mattresses, 

Wire  for  nailing  machines, 

Tn})ing  for  bedsteads. 

Tubing  for  carriage  rails, 

Skelp  for  bedstead  tubes. 

Angles  for  bedsteads. 

Hexagon  bars  to  be  cold  drawn  or  rolled. 
Sheet  bars  for  manufacture  of  .^Jlieets. 

In  addition  to  which  Steel  Beams,  Angles,  Sheets, 
Plates,  Ma.sts,  Knees.  Cable  Chain  for  Ships,  enter 
free,  in  fact,  all  Iron  and  Steel  us(>d  in  the  shipbuild- 
ing tr-ade  is  subject  to  drawback  of  99  per  cent  of  the 
duty. 

Only  a  careful  .study  of  the  iron  and  .steel  scliedule  of 
our  Tariff  with  suc,h  an  exposition  of  the  various  lines 
for  wthich  steel  enters  Canada  free  of  duty  can  ade- 
(piately  give  a  proper  idea  of  tlhe  very  heavy  importa- 
tions which  have  occurred  and  it  is  equally  specially 
desirable  that  it  should  be  realized  that  already  the 
needs  of  the  Farming  community  are  receiving  pre- 
ferred consideration  to  an  extent  whie^  is  probably 
not  understood  even  by  the  Farmers  themselves. 

In  order  to  connect  tihe  above  list  with  the  Tariff 
items  which  cover  these  various  articles,  they  are  as 
follows : — 


No. 

No. 

No. 

No. 

380 

465 

478-A 

746 

384-A 

470 

479 

1 ,002 

403-A 

472 

481 

1,005 

404 

473 

482 

1,006 

411 

475 

486 

1,007 

444 

476 

486- A 

1,008 

458 

477 

729 

1,009 

459 

478 

Item  No.  1,002. 

Item  No.  1,002  is  a  very  important  one  as  it  pro- 
vides, in  the  interests  of  the  Farming  community-,  a 
drawback  of  99  per  cent:  of  the  duty  on  all  Iron  and 
Steel  imported  whicji  enters  into  the  manufacture  of 
I'capers,  harvesters,  binders  and  mowei-s,  and  attach- 
i>ients  to  binders.  In  the  aggregate,  the  importations 
under  tihis  item  No.  386  which,  in  former  years,  until 
a  recent  change,  accorded  entry  of  thou.sands  of  ton' 
of  Bars  at  the  rate  of  5  per  cent  general  tariff  and 
Free  from  Great  Britain. 

Figures  as  at  year  ending  March  31st. 

Bars,  rolled  Item  No.  386. 

1916                1917  1918               1919  1920 

Tons            Tons  Tons               Tons  Tons 

14,064            31.725  97.196              68,492  53.086 

$  1.838,308     $  4.891,744  $  12.740,208     $  10.115,846  $  6.926.846- 
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Bars,  rolled,  Item  No.  378. 

Tons             Tons            Tons                Tons  Tons 

69,648           75,660              49,393              51,751  34,412 

$  2,516,620     $  4,012,135     $    3,237,190     $    3,213,900  $  1,854,011 

Attention  should  also  be  drawn  to  the  heavy  im- 
portations in       way  of  Galvanized  and  Barbed  Wire, 
which  are  accorded  free  entry  and  which  are  exempt- 
ed from  duty  in  the  interests  of  the  farm, — 
Figures  as  at  year  ending  March  31st. 

Galvanized  Fence  Wire  &  Barbed  Wire. 

1916                1917              1918              1919  1920 

Tons             Tons            Tons                Tons  Tons 

54  764            41,464              39,172              31,034  40,218 

$  2,657,'599     $  2,717,330     $    3,078,074  $    2,573,433     $  3,142,349 

Inconsistency  of  the  Tariff. 

No  definite  plan,  however,  ihais  apparently  guided 
the  preparation  of  t;he  Iron  and  Steel  schedule  of  our 
Tariff  as  its  inconsistencies  are  quite  apparent,  pro- 
tection being  accorded  certain  materials  which,  when 
carried  to  a  furt,her  stage  of  manufacture,  are  per- 
mitted free  entry. 

In  tihe  matter  of  Sheets,  for  instance,  this  Company 
made  an  investment  of  over  $425,000  for  the  purpose 
of  establii?Aing  the  only  Sheet  Mill  in  Canada,  subse- 
quently, on  January  iotih,  1917,  an  Order-in-Council 
was  passed  (Customs'  Department  Memo.  2052-B) 
exempting  Black  Sheets  from  the  payment;  of  duty, 
thereby  according  them  free  entry  when  used  for  the 
manufacture  of  Galvanized  Sheets.  The  situation, 
therefore,  is  that  the  manufacturer  of  Steel  (with  his 
investment,  in  coal  and  ore  mines,  manufacturing  t,he 
Pig  Iron  wlhich  is  used,  in  turn,  to  produce  the  Steel 
Ingots,  then  rolled  into  a  bloom,  again  rolled  into  a 
sheet  bar,  and  sheet  bar  used  in  the  manufacture  of 
sheets)  is  placed  in  the  ridiculous  position  of  com- 
peting against  free  Sheets  which  may  be  _  imported 
by  any  one  who  chooses  to  put  in  a  galvanizing  pot. 

In  order  to  produce  our  s.heets  as  economically  as 
possible,  we  made  a  further  investment  of  over  $350,- 
000  in  a  sheet  bar  mill  for  tIhe  production  of  Sheet 
Bars  and,  on  September  15th,  1920,  Customs'  De- 
partment Memo.  2418-B,  an  Order-in-Council  was 
passed  permitting  the  free  entry  of  Sheet  Bars.  Here 
we  have  Pig  Iron  protected,  Ingots  protected.  Blooms 
protected  and  Sheet  Bars  Free. 

Fundamentals  of  Steel  Production. 

The  big  investment  in  the  manufacture  of  steel  is 
represented  by  the  installation  required  for  the  pro- 
duction of  Steel  in  its  raw  forms  and  the  inconsisten- 
cies of  our  Tariff  policy,  as  exemplified  by  t^e  in- 
stances above  referred  to,  can  only  have  the  tendency 
of  discouraging  proper  development  of  tihe  Steel 
Industry.  If  we  are  ever  to  produce  Steel  cheaply 
and  economically,  it  can  only  b%  through  its  produc- 
tion in  large  quantities  and  the  many  free  items,  ex- 
emptions, drawbacks,  etc.,  have  been  a  constant  source 
of  discouragement  and  uncertainty  to  the  Steel  pro- 
ducer. We  shall  always  be  dependent  upon  outside 
■markets  and  will  continue  to  import  heavily  for  our 
various  needs,  if  our  Tariff  is  not  to  be  framed  in 
support  of  the  position  of  the  Steel  producer. 

The  development  of  the  Steel  industry  in  other 
countries  has  proven  tihat,  to  successfully  withstand 
outside  competition,  any  producer  must  be  self-con- 
tained, i.e.,  must  be  independent  and  own  their  own 
supplies  of  Ore  and  Coal  and  must  produce  their  own 
Pig  Iron  and  carry  the  sequence  of  operations  right 


through  from  t,iie  Ore  to  the  finished  article.  This  in- 
volves a  very  heavy  investment  in  relation  to  the  value 
of  the  goods  marketed  and  tjie  heavy  share  of  the 
investment,  as  already  pointed  out,  is  involved  in  the 
ownership  of  mines,  and  the  plant  and  equipment  for 
the  manufacture  and  production  of  the  raw  steel.  It 
will  be  realized,  tjierefore,  that  the  exemption  of  any 
finished  article  from  the  payment  of  duty  absolutely 
nullifies  the  large  share  of  the  investment  of  tIhe  steel 
manufacturer,  made  for  the  production  of  the  basic 
material. 

III.  Tlie  prohable  effects  of  ike  adoption  of  a  Free 
Trade  Policy. 

Effect  of  Free  Trade. 
The  result  of  a  change  in  our  fiscal  policy,  whereby 
the  policy  of  protection  would  be  relinquished  in 
favour  of  one  advocating  Free  Trade,  would  a.ssuredly 
spell  ruin  for  the  industry  in  Canada.  The  fact  that, 
during  recent  years,  the  figures  representing  exports 
have  shown  considerable  growth  may  be  a.scribed  to 
t,he  abnormal  conditions  wlhich  have  prevailed,  under 
which  Munitions  figured  largely  in  our  exports  and 
during  which  period  the  productive  capacity  of  other 
Nations  was  otherwise  engaged,  or,  industrial  con- 
ditions were  so  demoralized  m  to  make  their  activity 
only  a  share  of  their  productive  capacity.  Apart  from 
these  conditions,  a  very  fair  share  of  our  exports  have 
been  based  upon  tHie  use  of  imported  raw  materials 
w.hich  are  subject  to  drawback  of  duty  when  exported 
in  the  finished  article. 

Foreign  Competition. 

From  the  world's  requirements  of  Iron  and  Steel, 
the  export  tonnage  of  Germany,  amounting  to  some 
5,000,000  tons  before  the  War,  has  been  practicall.y 
unavailable  and,  with  the  return  to  normal  conditions 
and  the  consequent  increase  in  European  production, 
the  possibilities  of  export  trade  will  undergo  a  marked 
change.  Already  German  and  Belg'ian  products  are 
being  offered  to  tIhe  British,  Canadian,  and  Uniterl 
States'  markets  at  much  lower  quotations  t;han  they 
have  heretofore  been  able  to  quote.  A  recent  report 
regai'ding  the  present  situation  in  Belgium  is  to  the 
effect  that  their  current  coal  production  figures  are 
running  about  98  per  cent  of  those  .shown  in  1913,  and 
steel  production  at;  61  per  cent.  Offers  oi  German 
material  have  been  made  in  various  neutral  markets 
and  their  active  competition  is  to  be  expected  with  the 
improvement  in  their  industrial  conditions,  w/tiich  is 
bound  to  occur. 

The  effectiveness  of  German  and  other  competition, 
on  the  basis  of  the  low  rates  of  Exchange  already  re- 
feri'ed  to,  can  be  easily  appreciated.  German  com- 
petition, for  instance,  on  the  basis  of  low  rates  of 
Exchange,  is  .sure  to  be  a  most  important  factor  in  the 
near  future.  It  would  be  manifestly  unfair  to  Cana- 
dian labour  to  subject  it  to  the  free  competition  of 
German  labour  paid  on  suclh  a  rate  as  would  be  repre- 
sented by  Exchange  values  of  11/2  cents  or  2  cents  to 
the  mark.  This  abnormal  situation  is  sure  to  develop 
conditions  w/.iich  may  require  the  .special  study  of  your 
Government  as  to  the  position  in  which  Canadian 
labour  will  be  placed  as  affected  by  competition  from 
labour  in  countries  where  the  coinage  is  very  much 
debased  in  relation  to  our  currency.  Not  only  could 
we  not  afford  to  consider  subjecting  Canadian  labour 
to  such  competition  under  Free  Trade  conditions  but 


special  consideration  may  tiavc  to  be  given  tHic  im- 
portation of  German  f?oorls,  in  order  to  d  justice  to 
the  workman  and  manufacturers  of  this  country. 

United  States'  Competition. 
The  question,  however,  muist  also  be  viewed  from 
the  po«ition  w.hich  we  occupy  in  Canada  as  related  to 
the  eompetit.ion  which  would  have  to  be  encountered 
under  Free  Trade  conditions.  With  a  boundary ^ex- 
tendinj;  nearly  four  thousand  miles.  East  and  West, 
dividitr<i  us  from  tihe  greatest  Steel  producing  Coun- 
try in  "the  world,  wbose  capacity  is  over  twenty-five 
times  that  of  -Canada,  it  rccjuires  no  vision  to  foresee 
that  our  markets  would  be  dominated  entirely  by  our 
more  powerful  neighbor,  with  its  mills  dotting  tjic 
country  from  East  to  West.  Appended  hereto  will  -be 
found  "a  map  of  the  United  States,  showing  the  loca- 
tion of  its  principal  points  of  production  and  its  im- 
mense coal  and  ore  areas.  Subjected  to  the  free  entry 
of  steel  products,  Canada  would  then  find  hei-  own 
market  wide  open  to  tlhis  competition  and  the  United 
States'  market  barred  in  most  lines  from  t\\e  possi- 
bility of  participation  in  business  to  be  secured  from 
that"  source.  The  consecpience  of  sucji  a  policy  must 
inevitably  reisult  in  their  domination  of  our  markets. 
It  may  be  argued  thai  a  country's  trade  must  strike 
a  fairly  reasonable  balance,  having  regard  to  imports 
and  exports  but  the  same  argument  confirms  the 
necessity  of  a  protective  Tariff  as  a  means  by  which 
any  country  may  have  some  control  over  the  channels 
of  trade  and,  in  order  tlhat  it  may  encourage  and 
pursue  that  trade  wjien  it  isi  in  its  interests  to  do  so, 
and  control  such  trade  as  will  affect  its  best  in- 
terests. 

British  Preference. 

The  question  of  extending  the  British  Preference  is 
also  a  matter  of  much  importance.  It  has  already 
been  shown  that  our  General  Tariff  itiems,  covering 
numerous  articles  of  Iron  and  Steed  manufacture,  are 
extremely  low  and  these  are  .still  further  reduced 
under  tlie  present  Britislh  Preference. 

Atlantic  Freights. 

Added  to  this  Preference,  we  have  another  eoiidi- 
tion  at  the  present  time  which  still  further  assists  the 
position  of  the  British  manufacturer  in  developing 
trade  within  the  Empire.  Atlantic  freiylhts  from 
Liverpool  to  Montreal  on  various  lines  of  Tron  and 
Steel,  quoted  in  Sterling,  figure,  at  current  T-a1p  of 
Exchange  (i|^3.85)  from  251/2  cents  to  40  cents  per  100 
lbs.  For  t^ie  opposite  movement  Montreal  to  Liver- 
pool rates,  on  similar  commodities,  are  from  44 Vl*  (ents 
per  100  lbs.  to  58  cents.  Taking  Steel  Bar.^,,  one  of 
the  most  important  lines,  the  comparison  is : — 

Cents 
Per  100  lbs! 

Montreal  to  Liverpool   44  V2 

Liverpool  to  Montreal   -■>/'2 

Difference  in  favour  of  Imported  Bars   l:) 

The  British  exporter  has,  therefore,  a  lower  rale  by 
almost  $4.00  per  ton  in  reaching  the  Canadi;iii  mar- 
kets. In  contrast  with  these  Ocean  fi'eiglits  (wliicli, 
at  the  present  time,  are  lending  downward)  il  will  he 
immediately  nolerl  wlhat  an  advantage  there  is  in 
I'eachiiig  a  market  by  means  of  water,  as  compa-'ed 
with  rail  triiiisportation,  from  the  following  rail  rates 
on  Bar  Iron  and  Steel  from  Hamilton  to  Eastern 
points,  i.e.,  as  compared  with  thv  Ocean  I'ates  on 
Steel  Bars,  Liverpool  to  Montreal,  of  25VL'  cents  ])er 
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100  Ihs.,  the  i-ail  rates  on  similar  products  shipped 
from  Hamilton  to  Eastern  points  are  as  follows: — 


Rates  on  Bars. 

Cents 
Per  100  lbs. 

Hamilton  to  Montreal   •^4V2 

do         Quebec   59  V2 

do         St.  John  ■  591/2 

do         Halifax   74 

do         Sydney   821/2 

Steel  for  Agricultural  Implement  Trade. 
Apart  from  the  con.sumption  of  steel   for  railway 
|)urposes,  the  agrieultviral  implement  industry  is  the 
largest  consumer  of  .steel  products.     At  the  present 


time,  at  least  50  per  cent  of  t^ieir  steel  requirements 
for  the  manufacture  of  machines  for  domestic  use  is 
ac(;orded  free  entry  by  means  of  drawback  privileges. 
Taking  into  consideration  also  that  (piite  a  large  ton- 
nage of  steel  is  used  by  agricultural  implement  manu- 
facturers in  connection  with  export  bnsin(>ss,  it  will  be 
readily  seeji  that,  in  competing  for  the  aggregate 
needs  of  the  trade,  the  steel  manufacturer  is  facing 
almost  Free  Trade  conditions.  Any  further  en- 
deavor, tlhcrefore,  to  follow  the  advocates  of  Frer 
Trade  in  the  direction  of  wiping  out  duties  on  agri- 
cultural implements  and  materials  would  not  only 
seriously  affect  the  position  of  the  agricultural  imple- 
ment trade  but  would  also  rob  t,!ie  Steel  industry 
one  of  its  largest  trade  demand.s,  involving  a  tonnage 
which  would  constitute  a  tremendous  set-back  to  the 
steel  production  of  Canada  and  to  this  Com.pany  in 
])ai'ticular. 

Heavy   Tm portal  ions. 

The  heavy  importations,  as  exemplified  by  the 
figures  shown,  amply  demonstrate  that  reasonabh  pro- 
tection is  necessarj'  to  properly  ,suppo^^  the  develop- 
ment of  the  Iron  and  Steel  industrv  iii  Canada  iii 
ord.'r  to  wi'^hstand  the  preponderating  advantages  of 
the  comijel  I1  ion  of  United  States  mills. 

Adequate    Protection  Necessary. 

Fi-om  the  standpoint  of  our  exchan£re  and  from  ^he 
standpoint  of  the  country's  debts,  Cana<la  must  en- 
deavor to  reduce  her  importations.  From  the  stand- 
point of  labour,  we  must  continue  to  have  regard  to 
the  general  interests  of  the  countrv  and  frame  our 
fiscal  policy  in  the  interests  of  the  Nation  as  a  whole 
and  not  in  favour  of  any  particular  class.  At  a  time 
when  other  countries  are  conserving  t.heir  home  mar- 
kets and  increasing  the  protection  afforded  home  in- 
dustries, at  a  time  when  we  are  facing,  at  some  period 
in  the  future,  the  inevitable  re-adjustment  which  must 
follow  abnormal  conditions  of  the  War,  it  must  be 
recognized  that  any  radical  dhange  in  our  fiscal  policy 
can  only  be  attended  with  very  serious  effects  upon 
the  prosperity  and  welfare  of  t.he  whole  country. 


The  Electric  Furnace  Company,  Alliance,  Ohio  is 
installing  a  completely  automatic  heat-treating  set  at 
the  new  plant  of  the  C.  H.  Willys  Company  of  Marj-s- 
ville,  IMichigan.  The  set  is  designed  to  ti-eat  all  kinds  of 
automobile  parts  and  consists  of  a  200  K.W.  hardening 
furnace,  a  motor  operated  quench,  and  a  200  K.W. 
drawing  furnace.  A  200  K.W.  Baily  annealing  furnace 
is  being  installed  at  the  Springfield  plant  of  the  Ohio 
Steel  Foundries  Company  and  a  similar  outfit  but 
with  300  K.W.  electrical  capacity  has  been  ordered 
foi-  export  to  the  Oddehome  Sfeel  Corporation  of 
Norwa.y. 
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Iron  Ores  of  Commerce  with  Special  Reference  to 

Canadian  Deposits 

By  SAMUEL  GROVES,  Ottawa. 


(Continued    from  'Page 

BROWN  HEMATITE. 

In  the  hematite  production  allocated  to  the  leading 
industrial  countries,  all  can  not  be  described  as  "red" 
ore,  for  much  of  the  metallic-mineral  mined  is  friable 
limonite  or  "brown"  hematite,  coming  under  clas- 
sification of  "hydrates."  And  since  this  class  of  ore 
is  also  of  commercial  importance,  its  technics  slhould 
not  be  overlooked. 

The  brown  hematite  ores:  consist,  essentially,  of 
drated  ferric  oxide,  the  chemical  composition  of  which, 
in  a  pure  state,  may  be  taken  as,  ferric  oxide  85.6, 
water  14.4  per  cent.  They  are  of  later  geologic  time 
than  the  red  hematite,  and  have  a  different  origin : 
coming  into  existence  as  the  result  of  tihe  disintegra- 
tion and  alteration  of  other  ores  or  minerals  contain- 
ing iron,  sucji  as  pyrite,  magnetite,  siderite,  ferri- 
ferous dolomite,  etc.,  and  caused  by  exposure  to  mois- 
ture, the  action  of  air,  and  the  decomposing  agency 
of  carbonic  or  organic  acids. 

Three  hydrated  oxides  are  known  in  commerce : 
limonite,  gothite,  and  turgite.  The  one  most  common- 
ly used  is  limonite,  (2Fe2033H20),  which  when  pure, 
contains  about  60  per  cent  of  iron.  The  name 
"limonite"  is  derived  from  the  Greek  word  "leimon, " 
meaning  meadow  or  swamp,  since  it  is  mostly  found  in 
mars^hy  places,  and  the  bottom  of  lakes,  into  which 
the  ingredients  composing  the  ore  have  been  carried 
by  streamlets  from  the  surrounding  hills.  Limonite 
does  not  crystallize,  but  in  structure  varies  greatly : 
some  ores  being  hard  and  compact,  with  no  particular 
structure,  while  others  are  hard,  but  on  fractiure  pre- 
sent a  fibrous,  stalactitic  appearance.  The  commonest, 
however,  are  the  ochreous  kinds,  paving  a  yellowish- 
brown  colour,  and  Contain  much  earthy  matter,  such 
as  clay,  sand,  etc.  The  rich,  brown,  pure,  limonite 
ores,  do  not  exist  to  any  extent  in  nature.  The  lustre 
of  the  harder  ores  is  silky,  varying  from  siib-metallic 
to  earthy,  and  the  material  opaque.  The  ^lardness  is 
5,  and  the  specific  gravity  about  4. 

Brown  hematite  may  readily  be  distinguished  from 
red  hematite  by  the  streak,  for  whatever  may  be  the 
external  colour  of  a  comparatively  hard  piece  of  anhy- 
drous ihematite  ore,  it  always  shows  a  "red"  streak 
if  scratched  by  something  harder  than  itself ;  but  hy- 
drated hema'tite,  if  treated  in  like  manner,  will  in- 
variably exhibit  a  "brown"  streak.  Deprive  limonite 
of  its  water,  and  it  becomes  hematite. 

Deposits  of  brown  hematite  are  found  in  bog  and 
lake  all  over  the  globe,  and  in  ancient  times  and  the 
Middle  Ages,  were  more  extensively  used  than  either 
red  or  black  ores.  In  the  seventeenth  and  eighteenth 
centuries,  however,  bog  and  lake  ores  were  pi-actically 
abandoned,  owing  to  the  invention  of  the  blast  fur- 
nace, and  the  discovery  of  richer,  purer,  more  exten- 
sive, and  more  economically  mined  beds  or  iron  ore, 
Finland — -"the  land  of  the  thousand  lakes" — together 
with  Sweden  and  Norway,  being  the  last  of  the  Euro- 
pean countries  to  utilize,  tio  any  extent,  this  class  of 
hydrated  ores. 

In  Canada,  for  over  100  years,  brown  hematite  iron 
ores  dredged  from  the  bottom  of  Lac  a  la  Tortue,  near 
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Three  Rivers,  Province  of  Quebec,  were  of  high  re- 
pute. The  following  ilote  thereon,  prepared  by  the 
writer  from  data  gathered  and  personal  observation 
made  on  the  spot,  appeared  in  the  Annual  Summary 
Report  of  the  Mines  Branch,  Department  of  Mines, 
Ottawa,  1908,  p.  19:— 

About  5,000  lions  of  high  grade,  brown  hema- 
tite ore,  containing  approximately  51  per  cent  of 
metallic  iron,  was  dredged  out  of  the  bed  of  Lae- 
a-laTortue  last  year.  This  cake  ore — which  is 
deposited  yearly — is  one  of  the  most  remarkable 
examples  of  modern  iron  ore  formation.  Dredg- 
ing is  undertaken  continually  for  ten  years,  dur- 
ing which  time  some  50,000  tons  of  cake  ore  is 
taken  from  the  lake  bottom.  The  pig-iron  pro- 
duct of  tlhis  ore  on  account '  of  its  high  tenacity, 
and  non-oxidizing  qualities,  is  used  for  propeller 
blade,  wthile  the  harder  grades  have  been  used 
for  over  fifty  years  as  the  basis  of  practically 
all  ifve  chilled-iron  railway  car-wheels  made  in 
Canada;  the  life  of  wheels  made  from  this  metal, 
surpassing  all  the  best  records  of  the  American 
railways.  The  metal  is  also  used-  -for  clhilled  rolls, 
and  for  this  purpose,  is  shipped  regularly  to 
Pittsburgh,  and  finds  a  market  also  in  various 
engineering  establishments  on  the  continent  of 
Europe.  At  the  end  of  every  decade,  the  lake 
is  given  a  rest  of  from  four  to  five  years.  The 
last  rest  terminated  in  1905. 

The  natural  process  by  which  these  unique  bog  ores 
are  formed  is  a  very  interesting  modern  example  of 
the  origin  of  sedimentary  iron  ore  deposits,  hence,  a 
brief  description  of  the  phenomenon  may  not  be  out 
of  place. 

The  body  of  water,  known  as  Lac  a  la  Tortue,  or 
Turtle  Lake,  is  about  4  miles  long,  by  l^/t  miles  in 
average  width,  and  is  situated  in  the  middle  of  a 
swampy  morass.  The  environing  land  consists,  lar- 
gely, of  sand,  doubtless  carried  from  the  Archaean 
rocks  in  the  vicinity  by  the  erosive  and  grinding  ac- 
tion of  glaciers. 

Standing  on  t,he  western  shore,  tihe  spectator  gazes 
in  imagination,  on  a  primeval  scene.  Innumerable 
streams  and  rivulets  may  be  seen  winding  and  per- 
colating their  way  down  to  the  lake,  through  the 
sands  rich  in  oxide  of  iron.  These  running  waters  are 
laden  with  the  decaying  vegetable  matter  which  grows 
rank  in  the  marshy  lands,  carrying  wit.h  it  quantities 
of  t,he  sand  saturated  with  iron  oxide.  The  organic 
acids  evolved  by  the  decomposition  of  the  vegetable 
stuff  dissolve  the  oxide  of  iron,  which  is  carried  to 
the  lake.  But  as  it  floats  down,  thisi  solution  of  pro- 
toxide of  iron  is  acted  upon  by  the  atmospheric  air, 
oxidation  takes  place,  and  a  remarkable  phenomenon 
is  perceived.  Patclhes  of  iridescent  film  appear  on  the 
surface  of  the  lake,  looking  like  petroleum  with  its 
rainbow  colours,  indicating  t^iat  the  soluble  protoxide 
has  been  trajisformed  into  insoluble  sesquioxide  of 
iron.  The  reason  this  peroxide  film  appears  in  pat- 
ches is  due  to  concentrationary  action;  the  particles 
aggregate  themselves  into  batches,  which  sink  to  the 
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botloni  of  lllio  lake  in  the  form  of  cakes,  }iorit'e  tlie 
term  "cake  ore."  Tjie  ore  from  Lac  a  la  Tortue  is 
jiow  used  in  the  manufacture  of  oxide  paints. 

A  notably  fallacy  with  regard  to  the  genesis  of 
hike  and  bo^-ore  beds,  prevailed  among  the  last  gen- 
eration of  writers'  on  ore  deposits.  Their  theory  was, 
that  lake  iron-ores  were  largely  of  bacterial  origin: 
deposited  by  algae  or  diatoms,  and  more  particularly 
by  Gallionella,  feruginea,  which  stores  ferric  hydroxide 
in  its  cells.  It  ha.s  been  proven  that  while  certain 
bacteria  do  pereipitate  ferric  oxide,  the  part  they 
play  iti  the  formation  of  the  ore  beds  is  infinitesimal. 
Examiiuitioii  of  many  lake  and  bog  ore  deposits  have 
failed  to  verify  the  hypothesis.  The  modern  view  is, 
that  the  principal  agent;  is  humic  acid:'-  found  in 
large  amount  in  marshy  places.  This  organic  acid 
combines  with  ferrou.s  salts  to  form  ferri-lhumate,  which 
by  further  decompasition,  is  transformed  into  ferric 
oxide. 

The  largest  deposits  of  brown  hematite  in  commer- 
cial use,  to-day,  are  the  "  non-bessemer "  ores  of  Lor- 
raine and  Meurthe-et-Moselle,  France,  Luxembourg, 
Northern  Spain,  Northamptonshire,  Lincolnshire,  and 
Forest  of  Dean,  England,  and  Ap])alacliian  limoiiite 
of  southeast  U.S.A. 

Spain. 

Of  the  above-mentioned  limonite  deposits,  tlhose  of 
Bilboa  near  t/ie  shores  of  the  Bay  of  Biscay  in  north- 
ern Spain,  are  probably  the  most  important,  especially 
as  regards  quality.  It  is  true  siderite  and  hematite 
exist  t;here  to  a  considerable  extent,  but  limonite  is 
of  the  widest  distribution,  the  highest  grade  of  which 
— tiae  "Rubio  Avenado" — has  an  average  iron  content 
of  50 — 52  per  cent,  and  is  practically  devoid  of  dele- 
terious constituents,  for  silica  is  moderate,  while  phos- 
phorous and  sulphur  are  almost  completely  absent.  The 
ores  are  recognized  as  ideal  for  Bessemer  steel-making 
purposes,  lience  lhave  been  greatly  soug-ht  by  Great 
Britain,  Gernumy,  and  other  countries. 

In  the  Bilboa  district,  within  an  area  of  about  151/2 
miles  long  and  5  miles  wide,  it  was  computed  in  1878, 
that  there  were  250  million  tons  of  payable  ore  avail- 
able. Prior  to  1910,  over  150,000,000  tons  of  limonite 
were  shipped,  and  the  output  since  that  date  has  been 
at  tihe  rate  of  some  4^/2  million  tons  yearly,  except 
during  critical  periods  of  the  great  war.  It  is  esti- 
mated that  about  50,000,000  tons  of  the  jiigh-grade  ore 
is  still  available. 

Expert  investigators  aver  that  the  Bilboa  deposits 
present  an  excellent  example  of  the  met.a.somatic  chan- 
ges of  siderite  to  hematite.  In  proof,  hand-picked 
specimens  taken  from  the  principal  beds  in  the  Bay 
of  Biscay  district  are  exhibited,  sihowing  a  kernel  of 
siderite — the  original  ore — within  an  envelope  of 
limonite. 

France. 

'  Just  before  t^ie  conclusion  of  the  great  war,  1914- 
1918,  a  German  ironmaster,  in  addressing  a  meeting 
of  colleagues  charged  France  with  gross  selfishness, 
because,  although  possessing  iron-ore  resources  of 
some  10,000,000,000  tons,  she  inconsiderately  refused 
to  give  up  willingly  the  French-Lorraine  deposits 
amounting  to  3,000,000,000  tons,  whiclh   would  give 


'G.  G.  E/irenberg,  1888;  W.  Mattieu  Williams, 
1890. 

-"Ore  Deposits,"  by  Beyschlag,  Vogt,  and 
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Germany  6,000,000,000  tons,  and  still  leave  France 
with  7,000,000,000  tons  of  '  reserves.  The  Teutonic 
estimate  of  French  resources  was,  of  course,  purely 
apocryphal,  for  t/ie  International  Geological  Congress 
of  1910  assigned  only  3,300,000,000  tons  of  iron  ore 
reserves,  of  whicth  3,000,000,000  were' in  the  "Meurt.he- 
et-Moselle  district.  When  in  1815  and  in  1871, 
France  was  deprived  of  the  immense  iron-bearing  dis- 
trict since  known  as  "German-Lorraine,"  she  set  to 
work  and  explored  every  nook  and  corner  within  Cier 
European  borders,  and  in  her  colonies,  in  a  search  for 
compensating  iron  ores,  but  a  liberal  estimate  of  final 
results  ha.s  given  the  total  reserves  as  only  2,500,000,- 
000.  What  the  loss  to  France  was  w^hen  the  extensive 
deposits  in  eastern  Lorraine  were  wrung  from  her. 
may  be  realized  when  it  is  stat^ed  that  out  of  the  28.6 
million  tons  of  iron  ore  mined  by  Germany,  in  1913, 
some  21  million  tons  were  mined  in  so-called  "Ger- 
man '  '-Lorraine  alone. 

France  is  once  more  in  possession  of  the  .greatest 
iron  ore  areas  in  central  Europe,  for  tlhe  deposits 
wrenched  from  the  grasp  of  Germany  are  62  miles 
long  by  6  to  12  miles  wide,  and  embrace  2,200,000,000 
tons  of  fine-grained,  oolitic,  or  "Minette"  ores.  True 
the  iron  content  of  these  ores  is  only  28  to  35  per  cent, 
but  owing  to  the  high  percentage  of  lime,  they  are 
self -fluxing,  ^lence  are  more  valuable  than  many  ores 
with  a  higher  metallic  content. 

The  so-called  "Minette'  ores  of  France,  are  of 
middle  Jurassic  age,  similar  to  t'he  Jura.s.sic  ores  of 
England,  which  are  being  exploited  so  advantageou.'^ly 
.just  now.  They  are  saiel  to  be  of  sedimentary  origin. 
In  some  districts  several  of  these  oolitic  ore  beds  fol- 
low one  above  the  other,  each  of  which  Ls  remarkably 
uniform  in  composition. 

At  one  time  t^ese  ores  were  deemed  altogether  un- 
suitable for  steel  making,  owing  to  the  liigh  pei'centage 
of  plhosphate  of  lime  they  contained.  But  the  prob- 
lem of  the  objectionable  phosphorous  was  solved  by  the 
epoch  making  discovery  of  the  young  Englishman. 
Sidney  Gilc.hrist  Thomas,  in  1877.  Up  to  that  date, 
the  high  phosplhoms  iron  ores  of  England,  Germany, 
and  the  United  States  were  practically  useless  for  the 
production  of  steel.  By  the  introduction,  however,  of 
a  basic  lining  in  the  Bessemer  converters  and  open- 
jiearth  furnaces,  togetlher  with  the  addition  of  lime, 
to  tlhe  metallic  bath,  the  phosphorus  was  practically 
eliminated,  and- the  steel  trade  of  the  great  indu.strial 
nations  revolutionized.  Germany,  in  1873,  produced 
from  her  newly  acquired  Minette  deposits,  only  809,- 
541  tons,  whereas  in  1913,  by  the  utilization  of  tAe 
basic  process,  21,000,000  tons  were  utilized,  the  total 
production  up  to  1913  being  over  300,000,000  tons. 
Like  progress,  due  to  the  same  cause  was  made  in 
the  Cleveland  district  in  England  and  in  the  Pitts- 
burgh district  of  the  United  States. 

France,  in  1913,  mined  21,714,000  tons  of  iron  ore, 
but  now,  with  the  addition  of  tlhe  extensive  deposits 
controlled  by  Germany  during  the  last  49  years,  and 
from  which,  as  stated,  21,000,000  tons  were  mined  in 
1913,  t^ie  prospects  of  a  great  revival  in  iron  and 
steel  industry  are  auspieioios,  provided  an  adequate 
isnapply  of  coal — ^and  particularly  coke  for  smelting 
purposes — can  be  obtained.  But  even  possession  of 
the  German  Saar  Valley,  with  its  extensive  coal  fields 
will  not  suffice  to  meet  the  fuel  deficiencies  of  the 
French.  Republic.  It  is  manifest  that  success  can 
only  be  achieved  by  co-operation  with  ftier  Belgian 
and  British  coal  producing  allies,  and  by  miatual  ar- 
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rangement  with  Germany,  where  good  coking  coal  is 
found  in  abundance. 

England. 

In  the  industrial  world,  nothing  jhas  been  mode  re- 
markable recently  than  the  renaissance  of  British 
iron-ore  mining,  which,  if  continued,  will,  in  the  near 
future,  render  Great  Britain  practically  independent 
of  foreign  supplies  of  crude  steel,  for  prior  to  the  war, 
some  21/2  million  tons  of  steel — slabs.,  blooms,  and 
billets — were  imported  into  Great  Britain,  chiefly 
from  Germany.  This  revival  in  mining  has  been 
largely  due  to  the  exigencies  of  war  times,  for  by  t/ie 
end  of  1916,  t^e  greater  part  of  the  existing  stocks  of 
Bessemer  ore  had  vanished  and  blast  furnaces  hitherto 
dependent  on  foreign  supplies  had  to  be  shut  down, 
owing  to  the  submarine  menace.  Sometlhing  radical 
had  to  be  done,  hence  the  British   Government,  in 

1917,  appointed  a  commissiou  of  expert;  mining  and 
metallurgical  engineers  to  study  the  situation,  as  to 
the  possibilities  of  utilizing  t^ie  untouched  iron-ore 
deposits  of  the  country,  increasing  the  current  output 
of  the  mines  in  operation,  re-opening  disused  mines 
and  extracting  the  pillars  therefrom.  Tlhis  was  done 
with  characteristic  British  thoroughness,  the  result 
being,  that  by  tjie  end  of  1917,  the  production  of 
iron  ore  had  increased  by  1^/2  million  tons,  and  in 

1918,  by  21/2  millions. 

Out  of  a  total  of  15,044,373  tons  of  iron  ore  mined 
in  the  United  Kingdom  in  1918,  12,252,738  tons  con- 
sisted of  Jurassic  ironstones — 80  per  cent  of  the  total 
production.  These  Jurassic  ores  are  almost  identical 
in  chemical  composition  and  physical  structure  with 
the  Minette  ores  of  Lorraine,  and  as  in  the  case  of 
German  and  French  practice  with  t,his  class  of  ores, 
the  pig-iron  produced  therefrom,  could  only  be  con- 
verted into  steel  by  utilizing  the  "Thomas"  basic  pro- 
cess. Tlhis  involved  a  corresponding  increase  in  the 
demand  for  refractory  materials,  such  as  magnesite 
bricks  needed  for  the  linings  of  Bessemer  converters 
and  open-hearth  furnaces,  but  unfortunately,  the  mag- 
nesite brick  industry  wasi  practically  monopolized  by 
Austria.  An  adequate  supply  of  magnesite  was,  there- 
fore, eagerly  sougjit,  and  fortunately,  was  found  in 
quantity  at  Euboea,  Greece,  and  at  'Madras,  India. 
As  to  dolomite  and  limestone,  search  in  Britain  itself, 
disclosed  abundant  supplies  of  these  essential  refrac- 
tories. 

Up  to  1917,  comparatively  little  advantag'e  was  tak- 
en by  Great  Britain  of  her  immense  deposits  of  lean 
Jurrasic,  brown  ores,  but  the  utilization  of  these 
hitherto  despised  ores  lhas  been  made  possible  by  the 
erection  of  new  blast  furnaces,  immense  basic  steel 
works  and  roiling  mills,  constructed  on  modern  lines- 
supplemented  by  roasting  kilns,  by-product  coke 
ovens,  etc.,  and  all  located  with  a  view  to  the  economic 
supply  of  ore,  fuel,  and  flux.  Due  to  increased  sup- 
ply of  iron  ore  and  manufacturing  facilities,  the  ex- 
port trade  of  England  is  going  up  by  leaps  and 
bounds,  while  the  tonnage  of  syhipbuilding  (June, 
1920)  was  greater  than  in  any  period  of  British  his- 
tory, namely,  3,578,153  tons — fifteen  times  more  than 
in  March,  1919 — the  total  for  all  otlher  countries  being 
only  4,142,751  tons. 

(To  be  Continued.) 


CANADIAN  WELDING  SOCIETY  FORMED. 

At  a  meeting  held  in  the  Prest-O-Lite  offices, 
Toronto,  Thursday,  December  16th,  at  which  were 
what  may  be  styled  the  foremost'  exponents  of  the 
welding  industry  in  Canada,  it  was  unanimously  de- 
cided to  form  an  organization  to  be  known  as  "The 
Canadian  "Welding  Society". 

The  Society  will  embrace  all  processes  of  welding, 
including  gas,  electric  and  thermit,  and  all  classes  of 
men  and  companies  connected  with  or  interested  in 
the  art.  Special  atttention  will  be  given  to  the  spread- 
ing of  publicity  regarding  the  trade  both  for  the  bene- 
fit of  the  general  public  and  the  welders  themselves. 

The  Society  will  endeavor  to  assist  in  the  general  ad- 
vancement of  the  trade,  to  work  for  co-operation 
amongst  companies,  employers  and  employees,  for  co- 
operation with  other  technical  bodies  for  the  advance- 
ment not  only  of  the  welding  trade,  but  of  all  other 
industries  in  the  metal-working  line. 

That  a  need  for  some  such  organizatlion  has  been  felt 
was  plainly  indicated  by  those  present  at  the  meeting, 
and  by  the  complete  unanimity  of  thought  and  action. 

Joseph  N.  Robinson,  Managing  Editor  of  "The  Can- 
adian Welding  Journal,"  was  appointed  Chairman,  and 
A.  A.  Stewart,  Secretary;  these  two,*  witL  F.  Borys, 
Commercial  Manager  of  L'Air  Liquide  Society,  to  iown 
an  Executive  Committe  to  carry  on  until  the  election 
of  permanent  officers  and  the  first  general  meeting, 
which  will  be  held  early  in  January. 

Those  present  at  the  meeting  were : 

H.  E.  Mussett,  Sales  Mgr.,  Canada  Carbide  Co., 
Ltd.,  Montreal. 

A.  M.  McMillan,  Service  Dept.,  Canada  Carbide  Co., 
Montreal. 

F.  C.  Hamilton,  Manager,  Canadian  John  Wood  Mfg. 
Co.,  Ltd.,  Toronto. 

J.  H.  Moore,  Editor  "Canadian  Machinery,"  Toronto. 

J.  N.  Robinson,  Managing  Editor,  "The  Canadian 
Welding  Journal,"  Toronto. 

A.  A.  Stewart,  Secretary,  "Tlie  Canadian  Welding 
Journal,"  Toronto. 

.  .  Damp,  Manager,  Damp  Bros.;  Welding  Co., 
Toronto. 

H.  R.  Swartley,  Jr.,  Vice-Pres.,  Davis-Bournonville 
Co.,  Jersey  City. 

J.  F.  Crowley,  Ontario  Sales  Mgr.,  Davis-Bournon- 
ville Co.,  Toronto. 

W.  H.  Ludington,  Eastern  Sales  Mgr.,  Davis-Bour- 
nonville Co.,  Montreal. 

W.  F.  Thatcher,  Manager,  Dominion  Oxygen  Co., 
Ltd.,  Toronto. 

F.  Borys,  Commercial  Manager,  L'Air  Liquide 
Society,  Toronto. 

.  .McDougall,  Engineering  Dept.,  L'Air  Liquide 
Society,  Toronto. 

R.  E.  Smithies,  Engineering  Dept.,  Lincoln  Electric 
Co.  of  Canada,  Limited,  Toronto. 

J.  H.  McDonald,  Welder,  St.  Catharines. 

A.  J.  McDougall,  Supt.,  National  Electric  Products 
Ltd.,  Toronto. 

.  .  Skelly,  Secretary,  National  Electric  Products 
Ltd.,  Toronto. 

R.  H.  Combs,  Gen.  Mgr.,  Prest-O-Lite  Co.  of  Ca  nada 
Ltd.,  Toronto. 

.  .  Montgomery,  Sales  Mgr.,  Prest-O-Lite  Co.  of 
Canada  Ltd.,  Toronto. 

A.  M.  Barry,  Manager,  St.  Lawrence  Welding  Co. 
Ltd.,  Montreal. 
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Steel  Plants  on  Reduced  Operations. 

All  the  pi-iiiiary  steel  plants  in  (!aiuida  at'e  operating 
on  a  reduced  scale  of  production,  or  are  temi)orarily 
closed  down. 

The  Dominion  Iron  &  Steel  Co'mpany's  plant  has  one 
lihi.st  fui-naee  in  operation,  and  is  finishing  up  some 
small  orders  at  the  Plate  Mill.  A  so-called  embargo  on 
freight  shipments  from  this  Company's  plant  at  Syd- 
ney has  been  attempted  by  the  em])loyees  of  tlie  Can- 
adian National  Railway,  who  are  acting  in  this  manner 
in  support  of  certain  railway  employees  of  the  Steel 
Plant  wlio  belong  to  the  railway  brotherhoods.  Less 
that  half  the  usual  number  of  men  is  being  employed 
at  this  i)lant,  but  the  slackness  is  due  to  trade  coUdi- 
lions,  and  not  to  the  action  of  the  railway  men. 

The  Sydney  Mines  steel  plant  remains  closed.  Work 
is  proceeding  as  usual  at  New  Glasgow,  but  a  curtail- 
ment of  emi)loyment  is  anticipated  there  shortly.  The 
Car  Works  has  sufficient  ordei's  to  keep  the  men  busy 
until  the  end  of  February,  and  a  full  staff  of  men  is 
employed  at  the  present  time. 

The  Steel  Company  of  Canada  at  Hamilton,  and  ttie 
Algoma  Steel  Company  at  Sault  Ste.  Marie,  are  only 
operating  the  finishing  departments,  and  are  not  mak- 
ing pig-iron  or  steel. 

A  number  of  smaller  companies  have  announced  sus- 
pension of  operations  and  readjustment  of  wage  sched- 
ules. The  Maritime  Nail  Com])any,  of  St.  .lohn,  N.B., 
has  closed  its  works,  employing  200  men,  aiul  has  in- 
timated that  the  works  will  reoj)en  when  tlie  men  will 
accept  a  rate  of  wages  that  will  enal)b>  tlie  (Company  to 
sell  its  product  without  loss. 

The  Billings  &  Spencer  Foundry  at  Welland  has  sus- 
pended operations,  and  tlie  ( Company  has  posted  notices 
that  all  employees,  including  salaried  men  are  free  to 
seek  employment  elsewhere. 

It  is  understood  the  works  of  the  Maritime  Bridge 
Co.,  at  New  Glasgow,  a  subsidiary  of  the  Dominion 
Bridge  Co.,  which  were  destroyed  by  fire  in  tlie  Sum- 
mer, will  not  be  rebuilt  at  New  Glasgow. 


The  Standard  Steel  Construction  Co.,  witli  plant  at 
Port  Robinson,  have  transferred  their  head  office  to 
Welland.  The  company  during  the  war  operated  a 
munitions  plant  at  Port  Robinson  and  have  been  gradu- 
ally disposing  of  machinery  that  is  not  required  in 
their  regular  line  of  manufacture. 


The  buildings,  plant  and  equipment  of  the  Electro 
Foundries  Limited,  at  Orillia,  were  totally  destroyed 
by  fire  on  Dec.  5th.  The  concern  was  electrically 
operated,  smelting  being  done  with  an  electric  furnace 
of  1,500  K.V.A.  capacity.  Ferro-silicon  and  pig  iron 
were  the  products,  and  the  foundry  was  being  operated 
continuously  day  and  night.  The  loss  will  be  from  $25,- 
000  to  $40,000,  depending  upon  the  condition  of  trans- 
fomers  and  other  electrical  equipment  after  the  fire. 
The  plant  was  insured.  The  Canadian  Castings,  Lim- 
ited, which  is  operated  in  an  adjoining  building,  was 
undamaged. 


Mr.  Stanley  Elkin,  M.P.,  Director  of  the  Dominion 
Steel  Corporation,  and  President  of  the  Maritime  Nail 
Company  at  St.  John's,  N.B.,  has  been  appointed 
I^irector  of  Sales  for  the  Corporation.  Mr.  Roy  Mc- 
Keen,  who  has  been  in  the  Sales  Department  of  the 


Steel  Company  at  Sydney  for  many  years,  and  is  the 
Assistant  General  Sales  Agent,  has  been  moved  to  the 
Montreal  office  to  take  up  the  work  of  the  late  Gen- 
eral Sales  Agent,  Mr.  J.  i\  McNaughton. 

Mr.  Roy  M.  W(»lvin,  Prsident  of  the  Dominion  Steel 
Corporation  is  in  London  on  business  connected  with 
the  British  Empire  Steel  Corporation  propsals.  Mr.  D. 
n.  McDougall,  President  of  the  Nova  Scotia  Steel 
Company  is  in  London  in  connection  with  the  same 
matter. 


CANADIAN   CAR  AND  FOUNDRY  COMPANY'S 
REPORT. 

The  net  profits  of  the  Canadian  Car  &  Foundry 
Company  for  its  fiscal  year  1920  were  $539,397, 
compared  with  $1,887,635  in  1919,  and  $3,964,172  in 
1918,  after  deduction  in  each  instance  of  fixed  in- 
terest charges  and  depreciation.  The  regular  divi- 
dend on  the  Company's  preferred  stock  called  for 
$525,000,  but  an  additional  payment  of  1%  per  cent 
wa.s  made  on  arrears  of  dividends,  so  that  actual 
dividend  payments  were  $117,000  in  excess  of  net 
profits.  The  surplus  stands  at  $6,243,603,  compared 
with  $7,081,557  at  the  clase  of  1919. 

The  balance  .sheet  shows  a  doubling  of  inventories, 
from  $7,394,226  in  1919  to  $14,788,960,  which  was 
caused  by  accumulations  of  material  arising  from 
protracted  railway  delays.  Working  capital  is  $8,- 
500,581,  compared  with"  $10,363,975  in  1919. 

The  president,  Mr.  W.  W.  Butler,  .said  with  regard 
to  the  future  of  the  Company's  operations: — 

"The  value  of  the  orders  unfilled  at  the  termina- 
tion of  the  year  amounted  to  approximately  $26,- 
000,000,  as  compared  with  approximately  $8,500.- 
000  at  t,hc  close  of  the  preceding  year.  This  large 
amount  of  unfilled  business  practically  makes  cer- 
tain a  steady  output  for  some  time  ahead,  and 
taking  into  consideration  improved  labor  conditions 
and  the  fact  that  the  bulk  of  the  materials  neces- 
sary is  now  on  hand,  your  directors  are  hopeful 
tlhat  the  results  for  the  ensuing  year  will  prove 
satisfactory.  The  outlook  for  future  business  is 
encouraging.  Although  financial  conditions  may 
delay  the  placing  of  orders,  tjhere  is  admittedly  a 
serious  shortage  of  equipment  on  Canadian  rail- 
ways, and  your  directors  are  not  neglecting  export 
possibilities. ' ' 


DOMINION   BRIDGE    COMPANY'S  ANNUAL 
STATEMENT. 

The  Report  of  the  Directors  of  the  Dominion 
Bridge  Company  for  the  year  ended  31st  October, 
1920  shows  net  earnings  for  1920  of  $964,530  com- 
pared with  $1,343,305  in  1919.  With  the  amount  of 
$444,530  carried  forward  from  the  1920  earnings, 
after  payment  of  common  dividend  of  $520,000,  the 
surplus  is  increased  to  $4,293,143,  comparing  with 
$3,848,813  at  tlhe  end  of  the  previous  year.  The 
working  capital  shows  increases  in  current  a.ssels, 
and  reduction  in  current  liabilities,  and  .stands  at 
$5,127,955,  compared  with  $3,867,406  in  the  last  an- 
nual statement.  Bank  loans  and  mort^gages  jiave  been 
paid  off,  and  the  reserve  account  shows  a  substantial 
increa.se.  The  balance  sheet  s,iiows  a  strong  financial 
position,  with  litpiid  assets  and  no  liabilities  on  capi- 
tal Issues  except  the  common  stock  of  $6,500,000.  The 
assets  of  the  Company  stand  at  $12,848,960. 
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The  Report  states: — 

"The  volume  of  business  booked  during  the  year 
under  review  jtias  not  been  up  to  the  average  and 
your  plants  at  Lachine.  Toronto  and  Ottawa  have 
run  at  less  than  normal  capacity.  It;  is  gratifying, 
however,  to  state  that  the  Winnipeg  plant  has  carried 
out  the  most  satisfactory  program  since  that  braneih 
was  opened. 

"The  expected  reduction  in  vahie  of  materials  is 
now  taking  place  and  your  inventories  have  been 
figured  with  this  fact  in  view.  Investments  in  ot.her 
companies  and  in  fixed  assets  are  conservatively 
rated. 

The  liquidation  of  the  St.  Lawrence  Bridge  Com- 
pany was  completed  during  the  year.  Your  capital 
invested  in  that  company  has  been  returned  and 
dividends  to  the  amount  of  $265,797.50,  which  are 
included  in  the  profits  for  the  year,  were  also  re- 
ceived. 

"The  Dominion  Copper  Products  Company,  Limit- 
ed, in  w)iich  your  Company  holds  "the  controlling  in- 
terest, has  sold  its_  plant;  and  equipment  to  a  new 
Company.  The  land  and  buildings  used  hy  Dom- 
inion Copper  Products  Company,  but  which  belonged 
to  your  company,  lhave  also  been  sold.  The  price 
received  for  the  land  and  buildings  has  been  applied 
to  the  reduction  of  fixed  assets  and  the  affairs  of  the 
Dominion  Copper  Products  Company,  Limited,  are 
now  being  liquidated. 

"A  special  meeting  of  s-hareholders  authorized  the 
transfer  of  tihe  Dominion  Engineering  &  Machinery 
Company,  of  which  your  company  held  all  the  sihares, 
as  a  going  concern  to  the  Dominion  Engineering- 
Works,  Limited,  for  the  controlling  interests  in  the 
shares  of  the  latter  company.  The  plant  of  the  Dom- 
inion Engineering  Works  is  now  being  enlarged  in 
accordance  with  the  circular  to  enable  it  to  manu- 
facture the  largest  type  of  water  wheels  and  it  now 
/las  on  its  books  orders  for  a  number  of  very  large 
wheels,  in  addition  to  paper-making  machinery. 

"The  Robb  Engineering  Works  of  America,  in 
which  your  company  has  a  controlling  share 
interest,  had,  before  your  company  acquired  its  in- 
terests, arranged  to  develop  a  farm  tractor  for  tjie 
purpose  of  using  its  surplus  manufacturing  facili- 
ties. The  experiments  with  this  tractor  were  so 
successful  and  met  with  so  much  favor  in  the  West 
that  your  directors  considered '  it  advisable  to  proceed 
with  production  on  a  manufacturing  basis.  Tihe  Robb 
Engineering  Works,  however,  was  not  in  a  position 
to  market  this  tractor,  the  principal  field  of  sale 
being  in  the  Prairie  Provinces,  and  for  this  purpose 
your  directors  incorporated  t/ie  Canadian  Tillsoil 
Farm  Motors,  Limited,  with  a  share  capital  of  $50,- 
000  8  per  cent  cumulative  preferred  shares  and  10,- 
000  common  shares  of  no  par  value,  all  of  which 
shares  are  owned  by  your  company.'' 


TELFORD  GOLD  MEDAL  MERITED  BY  Mr.  G.  H. 
DUGGAN. 

In  announcng  th  awards  for  papers  published  with- 
out discussion  in  the  Transactions  •  of  1917-18,  the 
Council  of  the  Institution  of  Civil  Engineers  (Great 
Britain)  state  that  a  paper  by  Mr.  G.  H.  Duggan, 
PPresident  of  the  Dominion  Bridge  Company,  had  mer- 
ited the  award  of  a  Telford  Gold  Medal,  but  the  author 
being  a  member  of  the  Council  of  the  Institution,  is  by 
rule  ineligible  to  receive  a  medal. 


NEW  DEVICE  FOR  TESTING  VARYING  HARD- 
NESS OF  MICRO-CRYSTALS  OF  METALS 
AND  ALLOYS. 

"Iron  Age"  of  30th  December  contains  an  illustra- 
ted description  of  a  new  device  of  exquisite  fineness 
which  permits  the  testing,  by  a  cutting  impression  of 
a  sapphire  point,  of  the  varying  hardness  of  the  indi- 
vidual crystals  of  metals  and  alloys  under  microscopic 
examination.  Tpe  instrument;  is  described  in  the  poi*- 
gress  report  of  a  sub-committee  of  the  American  Society 
of  Mechanical  Engineers  on  bearing  metals.  The  vary- 
ing hardness  of  the  crystals  in  bearing  alloys,  and  eon- 
sequent  varying  relief  under  pressure,  is  a  well-known 
phenomena,  to  which  some  of  the  properties  of  bearing 
metals  are  attributed,  and  experiments  are  described 
which  throw  new  light  on  this  peculiarity  of  bearing 
alloys. 

The  new  instrument  pi'ovides  a  point  of  sufficient 
hardness  to  scratch  martensite  crystals  in  hardened 
tool  steel,  of  such  fineness  as  to  represenr  a  refine- 
ment of  at  least  one  thousand  fold  over  the  finest  cam- 
bric needle,  sharps  No.  12.  The  application  of  the 
point  is  made  through  a  jewelled  balance,  and  it  is 
stated  that  a  three-gram  weight  is  the  lightest  which 
will  make  an  impression  on  the  hardest  of  the  crystals 
which  it  is  desired  to  investigate.  The  sub-Committee 
also  submitted  with  its  report  a  diagrammatic  .scale  of 
micro-hardness,  expressing  the  relation  of  the  hardness 
of  different  materials  in  definite  xini'te  worked  out  as 
a  result  of  the  investigation. 

The  Committe  comprised  C.  H.  Bierbaixm,  Vice-Pre- 
sident of  the  Lumen  Bearing  Co.,  Buffalo,  Chairman ; 
J.  E.  Capp,  testing  laboratories.  General  Electric  Co., 
and  Prof.  H.  Diederiehs,  of  Cornell  University. 

The  report  marks  a  distinct  advance  in  the  instru- 
ments available  for  the  use  of  the  metallographist. 


YAMPI  SOUND  IRON  DEPOSITS,  QUEENSLAND. 

We  have  received  from  the  General  Manager  of  the 
State  Iron  &  Steel  Works,  operated  by  the  Depart- 
ment of  Mines  of  Queensland,  Australia,  some  partiicu- 
lars  of  the  Yampi  Sound  iron  deposits.  Yampi  Sound 
is  situated  in  the  north-west  coast  of  Australia,  and 
the  iron  deposits  are  found  on  two  islands,  just  off  the 
mainland,  known  as  Kooland  and  Cockatoo  Islands. 
The  Koolan  Island  deposit  is  estimated  to  contain 
about  40  million  tons  on  the  surface,  and  Cockatoo 
Island  about  13  million  tons,  and  as  there  is  said  to  be 
no  reason  why  the  deposit  should  not  continue  in  depth 
for  at  least  100  feet  below  sea-level,  the  probable  avail- 
able tionnage  is  much  greater.  The  Cockatoo  Island 
deposit  has  been  purchased  outright  by  the  Govern- 
ment of  Queensland,  who  intend  using  the  ore  to  mix 
with  ores  from  other  parts  of  North  Queensland,  some 
of  which  are  slightly  high  in  silica,  for  use  in  the  State 
Iron  and  Steel  Works. 

Analysis  of  cores  from  the  borings  shows  following 


compositdon  of  the  ore : 

Iron--  •■  •-  •■   69.6% 

Silica   -1 

Manganese   — 

Phosphorous   01 

Sulphur  005 

Alumina  ■  •   -1 

Magnesia  and  Lime  ■  -  None 
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SHIPBUILDING 


HalifaT   Sliipj/drds,  Lid. 

The  annual  niectiiifi-  oF  Halifax  Shipyards,  Ltd., 
was  held  on  December  ir)th,  when  the  Pre.si(Jent  was 
able  to  record  a  year  of  satisfactory  business  and 
profitable  returns,  and  in  contrast  to  many  otjier 
shipbuilding-  yards  in  Canada  and  elsewhere,  the  out- 
look for  tlie  plant  was  stated  to  be  hopeful. 

In  addition  to  the  completion  of  two  staiularxl  slii])s 
for  the  Government  durino;  1!)2(),  two  other  ships  of 
10,500'  tons  capacity  are  under  construction,  and  de- 
livery is  expected  to  be  made  in  .Line  of  this  year. 

The  President  stated  that  contracts  foi-  five  large 
oil  tankers  were  virtually  consummated,  whicii  wQuld 
en.sure  the  immediate  future  of  the  Plant.  Two 
thousand  workmen  were  employed,  and  Mr.  Sinith 
said  he  regarded  the  future  of  the  cntcritrise  with 
optimism. 

In  addition  to  the  construction  of  new  vessels  much 
general  work  had  been  done,  and  this  branch  of 
work  is  a  fairly  permanent  asset  of  a  plant  situatcil 
at  Halifax. 

Dominion  iSliiphiiildiiuj  Compani],  Toronia. 

After  the  two  shijjs  are  completed  foi-  the  (invern- 
ment  at  the  Dominion  Shipbuilding  plant  in  Toionto,  it 
is  probable  that  the  ])lant  will  be  put  on  the  market  and 
sold  for  a  machine  shop,  street  car  jjroperty  or  some 
other  use,  according  to  the  liquidator  for  the  company. 
The  plant,  whicli  is  a  modern  one,  'has  been  placed  in 
the  hands  of  Joseph  Day,  67  Liberty  Street,  New 
York  agent  for  industrial  sites  but  nothing  can  be  done 
until  the  two  boats  are  gotten  out  of  tbo  way.  Mr. 
Wade  stated  that  the  Collingwood  Shipbuilding  Co. 
has  undertaken  to  finish  this  work  but  lias  not  taken 
over  the  j-ards  permanently.  It  will  take  approxi- 
mately five  months  to  finish  the  ships^  and  about  LOGO 
will  be  employed  soon  and  men  are  being  taken  on  now. 
The  total  liabilities  of  the  company  are  .+1,]:U,0()(),  of 
which  ^204,000  are  prefej-red  claims.  The  as.icts  are 
+2,691,000,  leaving  a  surplus  of  557,000. 

Brilish  Columbia  Yards  Duriiuj  1920. 
Steel  Shipbuilding  on  the  British  Columbia  coast 
shows  a  larger  deadweight  tonnage  of  production  for 
1920  than  for  tlie  preceding  year.  This  in  spit"  of 
tihe  frequently  repeated  statement  that  s.hipbuilding 
was  going  backwards.  The  credit  for  the  good  show- 
ing of  the  Coast  yards  can  be  laid  directly  to  the 
shipbuilding  firm  of  .1.  Coughlan  &  Sons,  Limited, 
of  Vancouver,  which  continued  building  wjien  Gov- 
ernment contracts  failed  and  successfully  can-ied  out 
the  proposition  of  building  to  yard  order  for  the 
R^orld  markets,  and  also  to  build  for  its  own  service. 


In  LU!!  there  were  70.200  deadweight  tons  of  steel 
vessels  built:  by  the  iir-iiish  ('()luml)ia  Coast  yards, 
construction  being  entirely  in  Greater  Vancouver 
plants.  The  ships  were  all  for  eit.her  the  Imperi'al 
Munitions  Board  or  the  Dominion  Government. 

In  1920  tihe  total  is  83,:]00  steel  tons,  consisting  of 
freig-hters  for  the  G.G.M.M.,  Limited,  one  coasting 
vessel  for  the  Union  Steamship  Co.,  of  B.C.,  and  five 
freighters  to  the  private  order  of  the  Coughlan  yards, 
either  for  sale  later  or  for  their  own  operation.  T.hey 
built  and  sold  the  .steamers  Braheholm  and  Indus, 
built  and  are  now  operating  line  steamers  Margaret 
Coughlan,  City  of  Vancouver  and  City  of  Victoria,  and 
built  the  G.G.M.M.  steamers  Canadian  Inventor  and 
(Canadian  Prospector. 

They  will  start  work  on  ivvo  more  ships  for  tin- 
Canadian  Government  on  the  first  of  the  next  year. 

T,he  Wallace  Shipyards  built  two  vessels,  the  SS. 
Canadian  Highlander  audi  the  sttamer  Chilkoot. 
Tlhey  are  now  building  the  steamer  Canadian  Skir 
misher.    She  will  be  launched  in  January. 

At  V^ictoria  the  Harbor  Marine  Shipyards  built 
two  G.G.M.M.  .steamers  the  Canadian  Winner  and  the 
Canadian  Traveller.  In  addition  one  wooden  .ship, 
the  S.  F.  Tolmie,  was  launched  at  the  Cholberg  Shiji- 
yards  Tuesday.  No  vessels  were  launched  at  line 
Prince  Rupert  yards. 

Following  is  the  list  of  launching  for  the  year: — 

Deadweight 
tons. 

Jan.  24 — Canadian  Inventor   S.lOO 

Feb.  24— Canadian  Prospector   S.lOO 

Feb.  26— Chilkoot   800 

Mar.  25— Braheholm   S,800 

May    18— Margaret  Coqghlan  -8.800 

June  30— Indus   8,800 

June  29 — Canadian  Winner   8.100 

Sept.  10— City  of  Vancouver   8,100 

Sept.  24— Canadian  Traveller   8,100 

Oct.    28— Citv  of  Victoria   8,800 

Dec.   20— S.  F.  Tolmie   3.200 

Total   88.500 

By  Yards — 

J.   Coug.hlan  &  Sons,  Ltd.    (steel  i   60,200 

Wallace  Shipyards  (steel)   8.900 

Harbor  Marine,  Victoria  (steel)   16,200 

Clliolberg,  Victoria  (wood)   3,200 

Total   88.500 
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Prince  Rupert  Drydock  and  Shipbuilding  Co. 
A  meeting  of  the  eredilors  of  this  Company  was 
held  at  Prince  Rupert  on  the  6th  January,  which 
disclosed  liabilities  to  creditors  of  ,  $800,000.  The 
local  member  for  Prince  Rupert  is  endeavoring  to 
have  the  Government  complete  t/ie  unfinished  vessels 
so  as  to  provide  employment  for  the  workers,  but  so 
far  no  definite  announcement  has  been  made  as  to 
the  Government's  course  of  action,  or  the  status  of 
the  Guarantee  Company  in  the  matter. 

Esquimau  Dockyard. 
Tire  contract  for  the  construction  of  the  Esquimalt 
Dockyard  ,has  been  let  to  P.  Lyall  &  Sons,  of  Mon- 
treal.    It    is    stated    the    accepted    lender  totalled 
$4,300,000. 


Correspondence 

The  Bonusing  of  Iron  -Ore  Mining-  in  Ontario. 

Editor,  Iron  and  Steel  of  Canada, 

Port  Arthur,  Ont.,  December  11th,  1920. 

Sir  :— 

In  your  issue  of  December  3rd,  1920,  there  was  an 
article  by  Mr.  J.  J.  O'Connor  commenting  favorably 
on  the  Conference  of  members  of  the  Port  Arthur  and 
Fort  William  Boards  of  Trade,  and  the  Hon.  Harry 
Mills,  Minister  of  Mines,  on  November  27th. 

As  the  v^^riter  was  one  of  the  delegates  mentioned,  I 
would  like  to  take  up  the  reasons  which  called  for  this 
Conference,  and  the  p'ro'feedure  advocated  by  the  Min- 
ister of  Mines  for  the  development  of  the  iron  resources 
of  Northern  Ontario. 

About  a  week  before  this  Conference  was  called,  the 
Minister  of  Mines,  in  an  address  to  the  Convention  oF 
the  Municipalities  held  in  Fort  William,  made  the 
statement  thkt  he  did  not  think  a  bonus  was  the  most 
efficient  plan  for  the  working  out  of  the  problem.  In 
his  opinion  electric  smelting  was  a  solution  of  the 
treatment  of  our  low-grade  iron  ores.  Electrical  power 
at  $10.00  or  $12.00  H.P.  per  annum  Avould,  he  claimed, 
compete  with  coal  at  present  prices,  and  this  procedure 
would  really  be  the  more  efficient  plan  for  the  problem 
in  hand.  When  asked  where  the  $10.00  or  $12.00 
power  was  to  come  from,  Mr.  Mills  was  at  a  loss  for  an 
answer  to  the  question,  and  apparently  did  not  care 
to  enter  into  any  discussion  on  the  matter. 

When  the  Board  of  Trade  delegates  met  him,  he 
stated  that  while  as  Minister  of  Mines  he  would  not 
advise  against  a  bonus,  his  personal  opinion  was 
strongly  aginst  the  granting  of  a  bonus  in  any  form, 
and  he  thought  some  other  plan  could  be  woi'ked  out 
that  would  be  more  efficient  and  more  permanent  than 
a  bonus  of  iron  ores  for  a  more  or  less  extended  term 
of  years.  The  writer  asked  if  he  was  referring  to 
electrical  smelting  as  mentioned  in  his  address  at  the 
Conference.  I  also  pointed  out  that  in  a  conference 
with  American  engineers  in  1914,  I  took  up  the  question 
of  electrical  smelting  with  these  men,  who  were 
responsible  consulting  engineers  for  large  iron  com- 
panies. Their  reply  was  a  question,  "What  is  power 
worth  in  Canada?"  As  Quebec  then  had  the  cheapest 
power  in  the  Dominion  I  gave  them  $12.0,0  as  being 
about  the  average  cost  of  production  in  that  Province. 
Their  summing  up  was  as  follows : — When  you  can 
produce  power  at  this  time  for  $4.00  instead  of  $12.00, 


then  you  can  consider  electrical  furnaces  as  an  active 
factor  in  competition.  With  care  I  repeated  this 
opinion  to  Mr.  Mills,  pointing  out  that  our  foremost 
experts  declare  we  wonkl  want  power  at  one-third  the 
actual  cost  of  production  at  any  time,  to  compete  with 
the  present-day  smelters. 

That  ended  the  discussion  as  far  as  electrical  smelt- 
ing was  concerned. 

The  Minister  then  stated  that  he  had  what  he  con- 
sidered the  most  efficient  plan  for  the  solution  of  the 
problem :  that  is  a'  re-survej''  of,  diamond-drilling  and 
testing  of  all  our  iron  ranges,  this  work  to  be  carried 
on  by  a  commission  of  experts  who  would  teach  us  how 
to  mine,  diamond  drill,  smelt,  treat,  refine  and  market 
our  ores.  When  the  storm  of  commendation  had  passed 
over,  one  of  the  delegates  from  the  Fort  William 
Board  of  Trade,  who  had  introduced  himself  as  an 
engineer  with  practical  experience  in  furnaces,  made 
the  suggestion  that  the  Minister  go  even  farther  with 
his  program,  that  markets  should  be  established  so  that 
the  farmer  could  market  his  ton  of  ore  at  the  same  time 
he  brought  in  his  load  of  Avood,  or  a  few  sacks  of 
potatoes.  As  the  Zulus  in  Central  Africa  and  the  nat- 
ives in  the  interior  of  India  still  carry  their  ores  to.  the 
furnaces  in  baskets  and  rolls  of  matting,  this  gentle- 
man showed  that  he,  at  least,  was  in  favour  of  being 
progressive.  I  endeavoured  to  point  out  to  the  Minister 
that  a  survey  such  as  he  suggested  would  take  twenty- 
five  years  to  complete,  and  at  the  end  of  that  time  we 
would  be  standing  exactly  where  we  are  now,  but  my 
comment  was  ridiculed,  and  the  Conference  was  ended 
at  that  point,  after  the  Minister  being  assured  by  the 
Presidents  that  he  would  have  the  solid  backing  of  the 
Boards  of  Trade  of  both  Cities. 

In  defense  of  my  statement,  T  would  like  to  point  ont 
just  what  tedious  operations  such  surveys,  drilling 
operations,  and  testing  of  various  ores  really  amounts 
to.  In  1901,  I  had  charge  of  a  section  of  the  large  ex- 
ploring party,  organized  by  the  well  known  consulting 
engineers,  Prof.  Pumpelly  and  Prof.  Smyth.  This 
work  was  carried  on  by  these  men  in  the  seasons  of 
1901  and  1902,  and  operations  were  confined  to  limited 
distance  of  Lake  shipping  in  the  Thunder  Bay  and  the 
Rainy  River  Districts.  On  my  section  of  the  party  I 
had  two  expert  cruisers,  and  our  work  during  the 
season  of  1901  was  confined  to  the  examination  of 
about  six  square  miles  of  territory.  This  occupied  the 
whole  season  from  the  latter  part  of  May,  to  the  middle 
of  October.  This  was  a  mere -preliminary  examination, 
to  decide  whether"  the  iron  range  explored  was  worth 
acquiring  from  the  Crown,  or  otherwise.  No  detail 
work  was  done  at  all  and  it  was  estimated  at  the  time 
that  the  five  square  miles  which  were  surveyed  and 
piirchased  from  the  Crown,  ,Avould.take  an  engineer 
and  three  cruisers  approximately  five  months  to  Avork 
out  the  details  of  the  survey  before  making  plans  for 
diamond  drilling.  Lest  we  be  accused  of  not  being 
among  the  live  men  inentioned  by  your  correspondent, 
I  might  mention  that  Messrs.  Pumpelly  and  Smyth 
gave  their  entire  approval  to  the  method  in  which  the 
work  was  being  carried  on  and  they  still  take  my 
reports  at  par. 

The  United  States  Steel  Corporation  spent  nearly  two 
years  in  diamond  drilling  on  the  Atikokan  Iron  Range, 
and  several  months  additional  in  the  mining  and  treat- 
ing of  large-scale  roasting  tests! 

J.  D.  Gilchrist  of  Denver,  Colorado,  spent  the  whole 
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of  the  summer  seasons  of  1918  and  1919  in  examina- 
tions and  takinj^  out  samples  varying  from  100  to  1000 
pounds  for  concentration  tests  of  our  low-grade  ores. 
After  spending  the  winter  months  of  the  same  years  on 
the  working  out  of  these  tests  on  a  laboratory  scale, 
he  advised  me  that  he  had  found  three  ranges  which 
he  hoped  could  be  treated  with  the  one  tj^pe  of  con- 
centration plant,  but  he  (tould  not  be  sure  of  this  until  a 
suitable  pilot  plant  had  been  erected  and  a  commercial 
size  test  had  been  obtained. 

Dvvight  Woodbridge,  who  was  the  founder  of  a  test- 
ing plant  in  Dulutli,  Minnesota,  had  practically  un- 
limited capital,  ex])ert  help  of  every  description,  and 
the  entire  confidence  of  the  Hayden  Stone  Company 
who  had  spent  a  quarter  of  a  century  in  working  out 
the  problem  of  concentrating  low-grade  ores.  Yet, 
over  three  years  in  time  was  taken  up,  and  the  plant 
had  to  be  remodelled  a  number  of  times  to  devise  the 
best  method  of  concentrating  the  low-grade  ores  on 
one  range  alone. 

As  I  have  mentioned  in  a  former  letter  to  your 
pa))er,  I  have  visited  personally  over  1000  lineal 
miles  of  iron  ranges  in  Northern  Ontario,  all  within 
ship])ing  distance  of  Lake  ports;  of  this  1000  miles  I 
considered  that  there  were  at  least  100  miles  which 
were  worthy  of  the  close  detailed  survey  that  would 
precede  any  plan  of  diamond  drilling.  The  perform- 
ance of  all  this  work  mentioned  should  give  the  variest 
layman  some  little  idea  of  the  problem  ahead  of  the 
Minister  of  Mines  in  carrying  out  his  suggestions.  As 
we  have  admittedly  no  visible  ore-bodies  of  high-grade 
ore  between  the  boundaries  of  Manitoba  and  Quebec 
but  what  need  beneficiation  in  some  form,  benefieia- 
tion  would  seem  to  be  our  principal  problem.  (This 
does  not  mean  that  no  high-grade  ore  bodies  would  be 
found  on  these  ranges,  on  the  contrary  I  am  firmly  of 
the  opinion  that  merchantable  grades  of  ore  will  be 
found,  but  the  search  for  these  will  necessarilj^  be 
costly  and  may  take  years  to  carry  out.)  Therefore, 
as  I  have  estimated  we  have  within  a  radius  of  100 
miles  of  the  Twin  Ports  at  least  300,000,000  tons  of  ore 
which  might  be  concentrated  commercially  by  some 
method  or  other.  I  would  consider  that  it  the  ivimisier 
of  Mines  carries  out  his  plan  and  teaches  us  how  to 
mine,  diamond  drill,  treat,  market,  etc.,  the  ores  in  all 
this  territory,  of  course  erecting  pilot  plants  as  needed 
for  the  concentration  tests  of  these  ores,  that  when  1 
mention  twenty-five  years  as  the  time  limit  needed,  1 
might  still  be  a  year  or  two  under  the  mark. 

As  we  have  in  the  Thunder  Bay  District  greatly  div- 
ersified types  of  low-grade  ores,  the  problem  of  con- 
centration or  other  forms  of  beneficiation  must  be 
worked  out  by  the  operators  on  practically  each  range 
individually,  and  it  is  our  opinion,  and  the  opinion 
of  the  majority  of  our  Canadian  engineers,  that  a 
reasonable  bonus,  given  over  an  extended  term  of- 
years,  would  be  the  most  attractive  inducement  to  in- 
vestors and  producers  of  iron  ores. 

A  direct  vindication  of  the  request  of  the  Mining 
Committees  of  Northern  Ontario  for  a  bonus,  is  the 
mooted  establishment  of  a  15,000,000  dollar  steel  plant 
in  the  Province  of  British  Columbia.  This  has  been 
undertaken  after  a  careful  survey  of  the  situation  by 
Mr.  Sloan,  the  Minister  of  Mines;  and  it  was  owing 
solely  to  his  recommendation  and  indefatigable  efforts 
that  the  project  for  the  establishing  of  a  large  iron  and 
steel  industry,  in  what  is  really  a  somewhat  isolated 
Province  in  that  respect,  has  taken  definite  shape. 


Owing  to  this  isolation  it  was  deemed  a  better  plan  to 
have  this  bonus  given  to  the  producer  of  pig  iron,  as  he 
must  necessarily  equip  steel  works  to  u.se  up  his  own 
product. 

The  problem  for  the  Provinces  of  Manitoba,  Saskat- 
chewan, Alberta,  and  the  North  Western  Territories 
could  be  worked  out  on  somewhat  similar  lines.  Sault 
Ste.  Marie  markets  heavy  iron  and  steel  at  Pittsburg 
prices,  plus  the  duty.  Duluth  steel  plants  market  their 
product  at  Pittsburg  prices,  plus  the  freight  from  east- 
ern plants.  All  heavy  iron  and  steel  landed  at  the 
Twin  .Ports  of  Port  Arthur  and  Fort  William  cost 
approximately  8  p.c.  of  purchase  price  from  Sault  Ste. 
Marie  or  Duluth,  and  over  20  p.c.  from  the  eastern 
steel  plants  for  freight  alone.  It  is  also  admitted  by 
the  United  States  purchasers  of  heavy  iron  and  steel 
that  Duluth  can  manufacture  practically  at  the  same 
cost  as  Pittsburg.  Let  the  Western  Provinces  combine 
in  giving  a  bonus  of  from  3  to  31/2  p.c.  on  actual 
capital  invested,  extending  over  a  term  of  from  20  to 
30  years  to  aid  in  the  establishment  of  steel  plants 
where  iron,  coal  and  power  meet,  at  the  Canadian  Head 
of  tliie  Great  Lakes.  These  plants  could  be  bound  to 
sell  to  the  Western  Provinces  at  Duluth  prices,  minu.-s 
the  freight  from  eastern  plants  to  the  Head  of  the 
Lakes,  thus  effecting  a  saving  of  from  8  to  20  p.c. 
Assembling  and  finishing  plants  could  be  erected  at 
various  points  in  the  west  to  further  cut  down  the 
westerly  freight  in  all  directions,  in  threshing  f)utfits, 
farm  implements,  etc.,  and  the  districts  where  this 
material  is  marketed  would  also  be  greatly  benefitted. 
The  Provincial  Government  of  Ontario  and  the  Federal 
Government  could  combine  in  giving  a  reasonable 
bounty  on  iron  ore,  extending  over  a  term  of  at  least 
15  years  pa.yable  strictly  to  the  operator  of  the  mine. 
Do  this  and  the  annual"  import  of  nearly  $200,000,000 
worth  of  iron  and  steel  products  from  the  United  States 
will  dwindle  more  rapidly  than  did  the  production  of 
iron  ore  in  Ontario,  and  Tariff  critics  in  the  western 
Provinces  will  have  less  to  complain  of  in  defense  of 
the  claims  of  the  agriculturist. 

J.  E.  MARKS. 


STUDY   OF   LOW-GRADE   IRON-ORES   IN  THE 
UNITED  STATES. 

The  annual  report  from  the  United  States  Bureau 
of  Mines  relates  the  progress  made  at  the  Minneapolis 
Experiment  Station  in  the  study  of  low-grade  iron- 
ores,  which  is  being  conducted  by  D.  A.  Lyon,  the 
Clhief  Metallurgist.  These  experiments  are  of  much 
interest  in  Canada,  particularly  the  investigations 
into  beneficiation  of  low-grade  ores,  and  the  produc- 
tion of  sponge  iron. 

"The  United  States,"  says  tihe  report,  "has  exten- 
sive depasits  of  low-grade  iron  ores  t^at  cannot  be 
smelted  profitably  under  present  methods.  If  these 
low-grade  iron  ores.  This  work  has  been  done  under 
the  country  would  be  enormously  increa.sed,  but  in 
order  to  obtain  the  iron,  enough  of  the  gangue  and 
impurities  in  the  ore  must  be  removed  to  raise  the 
iron  content  to  the  percentage  required  for  profitable 
smelting,  or  else  methods  of  smelting  ore  of  lower 
iron  content  must  be  devised. 

"The   Bureau's  work  on  iron  is  centered  at  the 
Minneapolis  station,  and  is  being  conducted   in  co 
operation  with  the  School   of  Mines,   University  of 
Minnesota,    and    with    the    State   mining  experiment 
station. 
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"  The  State  experiment  station  and  the  mining  com- 
panies have  done  and  are  doing-  much  work  on  the 
development  of  methods  for  concentrating  and  wash- 
ing low-grade  minable  ores,  and  for  eliminating  ob- 
jectionable impurities,  such  as  phosphorus  and  sul- 
phur, to  bring  the  ore  up  to  commercial  grade.  The 
Minneapolis  station  is  co-operating  with  the  State 
mining  experiment  station  in  beneficiation  tests  of 
samples  of  low-grade  iron  ores,  collected  from  dumps 
and  stock  piles  by  mining  engineers  of  the  station  in 
their  study  on  mining  equipment  and  concentration 
metihods  employed  by  the  iron  ranges. 

"The  Bureau  of  Mines,  however,  is  paying  atten- 
tion rather  to  the  second  pjiase  of  the  problem,  name- 
ly the  devising  of  practical  methods  for  reducing  ore 
which  is  considered  too  low-grade  for  blast-fiirnace 
smelting  in  present  practice. 

"During  the  year  an  experiment  blast-furnace  was 
erected  at  the  Minneapolis  station,  and  tests  are  un- 
der way  on  possible  methods  of  smelting  low-grade 
manganese  ores.  This  work  lhas  the  further  object 
of  obtaining  a  comprehensive  record  of  furnace  data, 
and  will  be  extended  to  include  a  general  study  of 
the  operation  of  iron  blast  furnaces. 

"An  investigation  of  the  methods  for  determining 
phosphorus  in  iron  ore  was  •  made  at  the  Minneapolis 
station  and  a  report  prepared  on  the  subject.  Ex- 
perimental work  to  determine  the  feasibility  of  re- 
moval of  phosphorus  from  iron  ores  by  leacdiing 
showed  llhat  the  method  is  not  commercially  prac- 
ticable.   

"The  Minneapolis  station,  preparatory  to  a  study 
of  heat  treatment  of  drill  steels,  is  collecting  samples 
and  making  preliminary  metallographic  tests. 

"Work  at  the  Berkeley,  Cal.,  station  on  an  investi- 
gation of  methods  of  producing  sponge  iron  con- 
tinued throughout  the  year. 

"TIhe  Golden,  Col.,  station,  in  co-operation  with  the 
Primos  C.hemical  Co.,  Primrose,  Pa.,  and  with  the 
Colorado  School  of  Mines;,  is  studying  the  prepara- 
tion, properties  and  uses  of  molybdenum  steels  with 
the  object  of  arriving  at  the  best  conditions  under 
which  duplication  of  steels  of  definite  composition 
can  be  obtained.  The  work  is  under  tihe  direction  of 
R.  Keeney,  of  the  Colorado  School  of  Mines." 


DOMINION  IRON  &  STEEL  CO.  REDUCES  WAGES. 

The  Dominion  Iron  &  Steel  Company  has  posted  the 
f  ollowing  announcement  of  a  reduction  in  wages : 

"  Effective  on  and  after  January  17,  1921,  there 
"will  be  a  reduction  of  twenty  per  cent.  (20%)  in 
"the  wages  of  all  the  employees  of  the  Company. 

"The  demand  for  Pig  Iron  and  Steel  Products  has 
"fallen  off  to  such  an  extent  that  the  Company  may 
"be  compelled  to  close  down  its  Plant  and  the  above 
"reduction  in  wages  is  made  with  the  hope  that  the 
"Company  may  obtain  sufficient  orders  to  give 
"employment  to  some,  it  not  all,  of  its  employees." 


LARGE  ELECTRIC  SHOVEL  IN  LIMESTONE 
QUARRY. 

The  "General  Electric  Review"  for  December  1920 
contains  a  detailed  description  of  the  use  of  300-ton 
electric  shovels  in  open-cut  limestone  quarrying  in' 
Michigan,  where  it  is  proposed  to  handle  5,000  tons  of 
limestone  daily  with  each  shovel. 


Shock  Test  in  Enginering  'and 
Steel  Work's  Practice 

By  Colonel  DAVID  CARNEGIE,  M.  Inst.  C.E., 
F.R.S.,  Edin. 

During  t,Iie  month  of  December,  1920,  three  very 
important  communications  have  been  made  to  the 
Institution  of  Civil  Engineers,  London,  on  the  sub- 
ject of  Shock  Tests  and  the  Standardization  in  En- 
gineering Practice.  Dr.  Thomas  E.  Stanton  and  Mr. 
Reginald  G.  C.  Batson  have  recorded  an  extensive 
series  of  tests  carried  out  principally  at  the  National 
Physical  Laboratory,  London.  Messrs.  Ric.hard  11. 
Greaves  and  Harold  Moore  have  given  the  results  of 
a  series  of  experiments  conducted  at  t'le  Research 
Department,  Woolwac.h  Arsenal,  and  on  the  14tb 
December,  1920,  the  last  contribution  was  made  by 
Sir  Robert  Hadfield  and  Mr.  Sidney  A.  Main,  which 
was  tIhe  result  of  experiments  in  the  Research  Lab- 
oratory at  Messrs.  Hadfield 's,  Ltd.,  Sheffield. 

These  contributions  have  added  considerably  to  our 
knowledge  of  shock  tests  and  their  value  in  engineer- 
ing. Although  impact  tests  ,iiave  been  recognized  for 
the  past  twenty  years  as  being  of  value  in  the  detec- 
tion of  brittleness  in  some  classes  of  steel,  their 
standardization  for  general  use  in  the  acceptance  of 
all  classes  of  steels  have  not  been  established. 

Dr.  Stanton  and  Mr.  Batson  refer  to  the  early  work 
of  Ml*.  Barba  of  Le  Cniesot,  in  1900,  revealing  dif- 
ferences of  behaviour  in  materials,  as  regards  their 
resistance  to  sudden  shock  when  in  the  notc.hed  con- 
dition, which  could  not  be  detected  by  the  ordinar^' 
tensile  tests.  Mr.  Barba's  findings  were  taken  up  by 
other  investigators,  particularly  Le  Chatelier,  ■  Fre- 
mont and  Charpy,  and  the  results  of  their  research  e'^ 
were  communicated  to  the  Congress  of  the  Inter; 
national  Association  for  Te.sting  Materials  at  Buda 
Pesth  in  1901.  That  Congress* appointed  a  committee 
to  go  into  the  matter  tlhoroughly  and  renort  to  the 
next  congress.  In  1906,  at  the  congress  .held  in  Brns- 
sels,  a  long  discussion  on  the  subjeect  resulted  in  the 
failure  to  define  t.he  experimental  conditions  to  be 
adopted  for  notched  bar  tests.  The  German  Asso- 
ciation for  Method  of  Testing  Materials  appointed 
committee  in  1906,  with  Dr.  Ehrensberger.  of  .Essen, 
as  chairman,  and  in  1907  adopted  as  a  result  the 
Clharpy  method  of  testing.  At  the  Congress  at 
Coiieidiagen  in  1909,  the  Germans  finally  approvp-^ 
of  a  set  of  rules  as  to  the  sizes  of  test  pieces.  A 
furt.aer  committee  was  appointed  by  the  1909  con- 
gress to  study  the  results  brought  out  by  the  tests. 
At  the  congress;  held  in  New  York  in  1912  the  com- 
mittee's report;  was  considered,  and  it  was  suggested 
that  further  researclh  on  testing  apparatus  be  made 
and  on  the  comparison  of  the  residts  obtained  from 
snecimens  of  different  sizes.  Later  the  Sectional 
Committee  of  the  Britis.h  Engineeriiig  Standyrds 
Committee  took  the  matter  up  in  relation  tn  dpalin-ff 
with  tests  foi-  materials  used  in  the  constrnctio)!  of 
shii)s.  Tlie  National  Physical  Laboratory  undertook 
a  series  of  testis;  on  notdhed  bars.  This  was  not  by 
any  means  the  first  work  done  in  Britain  in  regard 
to  impact  tests.  Since  1905  notched  bar  testing  for 
the  engineering  ]nil)]ic  had  been  done  at  t.he  National 
Physical  Laboratory  and  in  fact  Avhile  continental 
investigators  were  at  work,  British  research  went  on 
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coneiirmitly.  At  IladfieUr.s  lAd.,  Shoffioid.  the 
Fremont  shock-testing  machine  and  otiher  shock-test- 
\ng  methods  fvdve  been  used  for  nearly  20  years  in 
eoimeetioii  witli  the  testino-  of  their  steel  and  oth"r 
products.  Yet,  in  spWv  of  Sir  Robert,  Hadfield's 
persona!  researches  and  his  extended  knowledge  of 
perhaps  every  form  of  testing  of  materials,  comni- 
iHider  this  heading,  llie  states: — 

"It  will  be  agreed  that  shock  testing  has  not  been 
carried  out  on  an  altogether  satisfactory  basis.  Sev- 
eral types  of  machines  are  used,  each  with  its  par- 
ticular speed  of  impact,  pattern  of  specimen,  form  of 
notch,  and  scale  of  toughness.  The  maximum  angle 
of  bend  also  differs  in  the  different  maclhines." 

This  fairly,  and  I  think  accurately,  sums  up  tjie 
present  position  of  siiock  testing.  Around  eaeh  of 
these  subjects,  viz: — 

(1)  Types  of   machines  used, 

(2)  Velocity  of  inii)acts, 

(3)  Dimensions  of  test  pieces  and  form  of  notches, 
controvei'sy,  research  and  development  have  coii- 
tinuecl  ivithout  interru])tion  during  the  past  20  years. 
If  we  consider  tlhese  isnbjects  we  find  (3)  The  prin- 
cipal types  of  mac^iines  used  are  the  Fremont, 
Charpy,   Izod,  and  Guillery. 

Speaking  ef  the  Izod  machine,  which  is  largely 
used  in  England,  Sir  Robert  Hadfield  says  that  this 
machine  "continues  to  serve  a  useful  purpose  ni 
specification  tests  for  controlling  the  (luality  of  cer- 
tain classes  of  steel.  On  the  other  Hiand,  the  type  of 
mac,hine  evolved  from  specification  tests  is  not  neces- 
sarily the  right  type  for  general  use,  or  for  stan- 
dardization." In  the  Izod  machine  the  specimen  is 
held  in  a  vice  at  one  end  and  struck  by  a  falling  pen- 
dulum at  the  other.  The  types  of  machines  used  in 
tihe  experiments  conducted  by  Messrs.  (Greaves  and 
Moore  were : — 

1.  The  60  kilogi'am-metre   (iuillery  machine. 

2.  Tjie  30  kilogram-metre  Charpy  machine. 

3.  The  120-foo1-lb.  Izod  machine. 

4.  The  23-foot-lb.  Izod  machine. 

In  regard  to  their  conclusions  as  to  the  value  of 
different  machines  they  state  :— 

"For  Iheat-treated  nickel-chromium  steels  the  en- 
ei-gy  absorbed  by  test-pieces  of  identical  form  in  the 
120-foot-lb.  Izod.  (Juillery  and  Charpy  nuuViines  has 
been  found,  with  few  exceptions  to  be  practically 
identical."  "The  23-foot-lb.  Izod  machines  appar- 
ently gives  less  regular  results  than  machines  of 
greater  power,   taking   a  larger  test-piece." 

It  is  well  to  notice  tlhat  these  comparative  tibials 
were  made  with  hardened  and  tempered  steels  and 
not  of  .steels  used  for  ordinary  commercial  purposes. 

The  experiments  by  Dr.  Stanton  and  Mr.  Batson 
were  carried  out  on  t>ie  method  of  test  adopted  by 
Mr.  Charpy,  in  which  the  specimen  rests  on  two  sup- 
ports in  a  horizontal  position  and  is  struck  in  the 
centre  by  a.  swinging  pendulum.  The  machine  was 
arranged  specially  so  that  the  anvil  coidd  be  attaclhed 
rigidly  to  a  supi)ort  as  in  the  original  Charpy  mac.h- 
ine,  or  it  could  swing.  It  was  so  designed  that  the 
range  of  striking  speed  could  be  varied  from  0  to 
43  feet  per  second. 

(2.)  With  reference  to  the  controvei-sy  as  to  the 
effect  of  the  velocity  of  impact  in  determining  rela- 
tive values  of  materials  from  the  energy  absorbed  in 
the  fracture  of   notclhed  bars         any  of  the  testing 
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methods  in  use  aiul  t^ie  corre>i)on(ling  work  done  in 
the  slow  testing  to  destruction  of  similar  specimens 
under  a  gradually  increasing  load  in  an  ordinary 
testing  machine,  Dr.  Stanton  and  Mr.  Batson  con- 
clude from  t^ie  recent  experiments  that,  "The  re- 
sults of  the  investigations  on  the  flimensional  and 
velocity  effects  in  notched  bar  testing,  described  in 
tlie  present  paper,  indicate  the  exi.stence  of  wfhat  may 
l)e  called  a  "Scale  Speed"  factor  in  the  law  of  re- 
sistance of  notched  specimens  to  sudden  shock,  which 
appears  to  be  of  extreme  complexity.  Tt  Is  possible 
that  further  investigation  may  determine  the  form  of 
this  factor  and  that  the  resistance  of  a  piece  of 
material  to  sudden  .slliock  may  ))e  defined  in  terms 
of  its  form  and  dimensions,  the  velocity  of  the  blow, 
and  some  mechanical  constants  of  the  material." 

Sir  Robert  Hadfield  and  Mr.  Main  says  that  "with 
suc.h  diversity  of  the  velocity  eharacteri.sties  of  ex- 
isting machiiu's,  general  agreement  between  them  is 
not  possible  over  any  extended  range  of  materials, 
purely  on  questions  of  velocity-effect.  The  (pjestion 
naturally  arises — seeing  that  tihe  relative  toughness 
of  different  materials  depends  on  the  velocity  at 
which  they  are  tested,  what  is  the  proper  velocity  to 
adopt  in  a  standardized  method?  T.here  seems  to  be 
only  one  answer,  namely,  that  it  would  be  wrong  to 
adopt  any  particular  velocity,  and  that  for  an  in- 
telligible comparison  of  different  materials  a  curve 
is  wanted  showing  the  variation  in  .strength  foi-  each 
material  with  variation  in  velocity." 

Messrs.  Creaves  and  Moore,  speakin','-  of  their  ex- 
periments, say  that  the  results  obtained  are  in  agree- 
ment with  those  of  other  workers  in  showinir  that, 
while  tihe  velocity  of  blow,  or,  more  strictly,  the  rate 
of  increase  of  stress  during  the  te.st,  is  not  without 
influence,  the  main  characteristic  of  the  test  is  the 
localization  of  stress  by  tlje  presence  of  the  notch,  and 
that  the  test  becomes  less  discriminating  as  the  sharp- 
ness of  tihe  notch  is  diminished. 

From  the  foregoing  it  is  clear  that  complexity  and 
uncertainty  exist  a?  to  the  value  of  establishing  any 
standard  of  velocities  in  impact  methods  of  testing 
steels,  vvhicli  would  repre.sent  relatively  t.he  toughness 
of  one  steel  to  another. 

3.  Dimensions  of  test  pieces  and  form  of  notches 
in  impact  testing  are  still  sub.iects  of  controversy. 
At  the  Copenhairen  Congress  in  1909  a  test  piece  30 
x  30  X  KiO  millimetres  was  adopted  as  a  standard, 
with  an  alternative  of  a  10  x  10  x  53  1-3  millimetre 
.specimen  wilien  one  of  the  larger  dimensions  could 
not  be  obtained.  In  1016  a  panel  of  the  Engineerinu: 
Standards  Committee  was  appointed  to  consider  the 
relative  sui>eriority  of  the  different  forms  of  notches 
commonly  used  for  10  x  10  millimetres  notched-bar 
ST^ecimens  in  t.his  country  and  in  Europe.  The  adop- 
tion of  the  notched-bar  tests  as  an  acceptance  test  in 
specifications-  of  war  material  by  the  Ministry  of 
Munitions  led  to  the  urgent  demand  for  some  stan- 
dard which  could  be  relied  upon.  The  Oharpv  form 
of  specimen  known  as  the  10  x  10  millimetre  size  was 
recommended  by  the  International  Association  '' 
testing  materials  but  the  extensive  use  of  alloy  stee' 
made  it  a  very  costly  mattei'  to  produce  this  form  of 
test  piece  owing  to  tllie  difficultv  in  drillins:  the  hole 
4-3  millimetre  diameter  t'lrousrh  such  .«teel  Avithout 
skilled  labour.  The  10  x  10  millimetre  sneeimen. 
wit.h  a  45  deg.  V  notch  having  a  radius  of  0.25  milli- 
metres at  the  bottom,  developed  by  the  Aeronautical 
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Inspection  Directorate  during  the  war  was  found  to 
be  equally  effective  in  the  detection  of  faulty  heat 
treatment  as  the  Clharpy  specimen  and  the  Sectional 
Committee  on  notched-bar  tests  recommended  this 
specimen  as  the  standard  in  British  engineering  prac- 
tice. 

Dr.  Stanton  and  Mr.  Batson's  investigations  now 
recorded  were  undertaken  subsequent  to  the  conclu- 
sion of  the  standardization  of  the  10  x  10  millimetre 
specimen  with  the  shallow  V  notch,  known'  more 
commonly  as  the  Izod  V-notch.  Their  investigations 
regarding  dimensions  of  specimen  and  forms  of  not- 
ches; included  a  range  from  5  x  5  x  26  2-3  milli- 
metre to  63  X  63  X  336  millimetres,  in  all,  five  dif- 
ferent sizes.  The  tests  were  prepared  from  four 
different  materials.  Two  different  steels,  each  con- 
taining 0.19  per  cent  carbon,  one  steel  containing  0.48 
per  cent  carbon  and  one  from  Yorkshire  iron. 

Two  forms  of  specimens  were  used,  the  shallow- 
notc.h  form,  provisiona^lly  standardized  by  the  com- 
mittee, and  the  Charpy.  I  have  already  referred  to 
the  conclusion  of  tihe  authors  as  to  the  "dimensional 
and  velocity  and  effects  in'  notched-bar  testing" 
under  par  (2)  and  I  need  not  here  repeat,  but  would 
refer,  readers  t^o  the  full  results  of  the  experiments 
which  .have  led  t.he  authors'  to  their  conclusion. 

In  regard  to  the  adoption  of  the  V-notclh  by  the 
Standardization  Committee,  Sir  Robert  Hadfield  and 
Mr.  Main  say  that  "the  selection  of  the  Izod  V- 
notch  by  the  Committee  for  Standardization  seems 
for  many  purposes,  thoug)i  not  for  all,  a  sound  ]iolicy 
in  the  present  state  of  knowledge. 

Messrs  Greaves  and  Moore  state  in  their  conclu- 
sions that  "the  form  of  test-piece  now  specified  by 
the  Britislh  Engineering  Standards  Association  (Re- 
port No.  131,  1920)  appears  to  be  most  satisfactory 
as  regards  discrimination  between  tough  and  brittle 
material,  uniformity  of  results,  and  ease  of  iiun-h- 
ining. ' ' 

I  don't  think  there  is  any  doubt  that  the  stan- 
dardization of  the  s/iallow  V-noteh  siieeimen  is  a  stej) 
in  the  right  direction. 

Those  who  were  closest  to  tlhe  troubles  between 
manufacturers  aiid  inspectors  in  Canada  during  the 
war,  in  regard  to  the  acceptance  of  steel,  know 
something  about  the  need  for  simpler,  more  economi- 
cal and  more  reliable  forms  of  testing  materials,  and 
also  for  the  training  of  men  who  have  the  respon- 
sibility of  accepting  materials,  on  t^iie  results  of  tests. 
If  I  judge  aright  of  the  present  progress  made  in  the 
shock-testing  of  materials,  there  is  no  doubt  what- 
ever that  such  forms  of  tests  are  valuable  in  detect- 
ing faults  in  some  classes  of  overheated  and  imper-. 
fectly  treated  steels  where  the  ordinary  tensile  tests 
fail ;  but  to  attempt  to  replace  tensile  tests  with 
shock  tests  for  the  acceptance  of  normal  materials  in 
engineering  practice  would  be  a  dangerous  mistake. 


ANNUAL  MEETING  OF  THE  C.  I.  M.  & 
METALLURGY. 

The  23rd  Annual  Meeting  of  the  Canadian  Institute 
of  Mining  &  Metallurgy  will  be  held  in  the  Chateau 
Laurjer,  Ottawa,  on  March  2nd.,  3rd.  and  4th.  The 
papers  will  include  communications  regarding  the  iron 
and  steel  industry  in  Canada,  and  one  of  the  sessions 
will  be  devoted  to  papers  and  discussion  on  this  topic. 


RETIREMENT  OF  THE  DIRECTOR  OF  MINES  AT 
OTTAWA. 

It  is  announced  from  OttaAva  that  Dr.  Eugene  Haanel, 
Avho,  has  been  director  of  the  Mines  Branch  since  1907, 
when  that  department  was  first  constituted,  has  re- 
tired in  compliance  with  the  regulations  of  the  Super- 
annuation Act.  Previous  to  appointment  to  the  posi- 
tion of  Director,  Dr.  Haanel  was  Superintendent  of 
Mines  in  the  Department  of  the  Interior,  from  1901  to 
1907.  Dr.  Haanel,  during  his  incumbency,  took  much 
interest  in  the  application  of  electricity  to  the  reduction 
of  iron  ores.  Interest  in  -electric  smelting  of  ferrous 
metals  in  America  may  be  said  to  date  from  the  time  of 
the  Canadian  Commission's  tour  in  Europe  in  1904,  and 
the  historical  introduction  to  Rodenhauser 's  and  vom 
Baur's  "Electric  Furnaces  in  the  Iron  &  Steel  Indus- 
try," the  German  edition  of  which  appeared  in  1911, 
states  that  when  the  invention  of  the  Stassano,  Heroult 
and  Kjellin  furnaces  first  drew  the  attention  of  the  iron 
industry  "an  important  contributing  factor  was  a  re- 
port by  Dr.  Haanel,  chief  of  a  commission  of  experts 
sent  by  the  Canadian  Government  to  Europe  to  study 
the  electric  furnace." 

Dr.  Haanel  has  also  devoted  much  attention  to  ^he 
utilisation  of  the  peat  deposits  of  Canada,  and  in  gen- 
eral has  adapted  his  knowledge  of  technical  progress 
in  Northern  Europe  to  Canadian  conditions,  which  are 
in  many  respects  strikingly  similar. 


AGRICULTURAL  IMPLEMENT  INDUSTRY 
IN  CANADA,  DURING  1919. 
Employs  10,500  Persons  and  Uses  126,000  Tons  of  Steel 
and  Iron. 

Agricultural  implements  with  a  selling  value  at  the 
works  of  $36,703,943  were  manufacture/l  in  Canadian 
plants  during  1919,  according  to  the  preliminary  report 
on  this  industry  recently  issued  by  the  Dominion 
Bureau  of  Statistics.  Total  capital  invested  in  the 
industry  was  $83,276,450,  of  which  $77,693,500  was  in- 
vested in  Ontario.  The  statistics  cover  the  operations 
of  86  plants  distributed  by  Provinces  as  follows: 
Ontario  51,  Quebec  20,  Manitoba  7,  Alberta  3,  Saskat- 
chewan 3  and  Prince  Edward  Island  2.  Classification 
under  the  item  of  capital  invested  show  that  $13,377,- 
642  was  invested  in  land,  buildings  and  fixtures,  $7,- 
]56,394  in  machinery  and  tools,  $34,521,554  in  materials 
in  hand,  stocks  in  process  and  finished  products  on 
hand ;  $34,000  in  fuel  and  miscellaneous  supplies  and 
$28,220,860  in  trading  and  operating  accounts. 

The  number  of  employees  in  the  industry  is  given  as 
10,242  male  and  566  female,  and  the  total  of  salaries 
and  wages  was  $11, '858,013. 

Fuel  used  during  the  year  was  valued  at  $721,801. 

Raw  materials  having  a  cost  value  at  the  works  of 
$16,520,146  >vere  used.  These  are  itemized  as  follows : 
Steel  and  steel- castings.  65,843  tons.  $5,577,067;  iron 
and  steel  eastings,  40.055  tons,  $1,838,566;  malleable 
iron,  20,769  tons.  $1.226.917 ;  lumber  and  timber.  42.986 
M.  feet,  $2,051,030:  all  other  materials  used,  $5,826,566. 


C.  V.  CORLESS  NOMINATED  PRESIDENT 

C.  I.  M.  &  M. 

Mr.  C.  V.  Corless,  General  Manager  and  Director  of 
the  Mond  Nickel  Company  of  Coniston,  Out.,  has  been 
nominated  President  of  the  Canadian  Institute  of 
Mining  &  Metallurgy,  according  to  annonncement  in 
the  January  issue  of  the  "Bulletin". 
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ELECTRIC  WELDING 

History  and  survey  of  electric  welding  methods  concluding  with  research 

work  by  the  writer 

(Rciid  at  till'  Eighth  (iciicial    rrolVssioiial    xMeetiiif!:,  Halifax.  ()ct()l)rr  i:^th,  1!J20,  and  reprinted  l)y  per- 
mission from  tlic  "Journal  of  the  Engineering-  Institute  of  Canada). 

FliEl).  H.  WILLIAMS,  A.M.E.I.C. 


Eleetrie,  Welding  is  one  of  the  most  usefid  of  recent 
developments  in  the  fabricating  of  iron,  steel  and  other 
metals.  It  made  great  strides  during  the  late  war, 
when  the  necessity  of  rapid  fabricating  of  materials, 
the  repairing  of  broken  parts  and  the  building  up  of 
the  worn  surfaces  of  machinery  of  all  kinds,  were  of 
such  great  importance. 

The  demands  of  laboui-  for  moi-e  money  and  less 
working  hours  are  resulting  in  many  industries  turning 
to  the  Electric  Welding  process  for  help  in  keei)ing 
the  costs  of  operating  and  manufacturing  down  to  the 
lowest  level  possible. 

Many  articles  on  the  Art  of  Electric  Welding  have 
been  written  by  men  in  various  callings  of  life  and  it 
Avould  be  somewhat  presumptuous  of  the  writer  to  at- 
tempt to  cover  more  than  one  or  two  phases  of  this 
most  interesting  and  useful  art  in  the  short  time  avail- 
able. A  general  review  of  the  history  of  welding  and 
the  development  of  the  electrical  portion  of  welding 
will  probably  be  about  all  that  can  be  I'eviewed  from 


what  has  already  been  written,  (in  order  that,  an 
understanding  of  welding  may  be  had  by  the  present 
meeting),  without  too  much  duplication. 

The  Encyclopaedia  Britainica  has  a  very  good  des- 
cription of  the  progress  of  the  art  of  welding  and  for 
those  who  wish  a  more  detailed  account,  the  writer 
would  suggest  a  perusal  of  its  columns.  The  follow- 
ing brief  and  rapid  review  will  however  give  a  gen- 
eral ideal  of  the  most  important  features  of  this  very 
interesting  subject. 

Welding  (namely,  the  action  of  the  verb  "to  weld,) 
is  the  same  as  "to  well",  to  boil  or  spring  up,  the 
history  of  the  word  being  to  boil,  to  heat  to  a  high 
degree,  to  beat  heated  iron,  and  has  developed  from 
the  necessity  of  man  requiring  means  of  joining 
metals  together  other  than  the  mechanical  fastenings 
by  bolts,  rivets,  clamps,  hinges  etc. 

The  following  will  give  a  comprehensive  idea  of  the 
relation  that  the  various  methods  of  welding  bear  to 
one  another:— 


Welding 


Pressure 


Autogenous 


With  the  Forge 


Electric 


Electric  Arc 


Scarf 


Vee 


Spot 


Seam  Carbon 
Electrode 


Metal 
Electrode 


Gas 
Welding 


Oxy- 
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Thermit 
Welding 


Butt 


Butt 


With 
Metal 
Filling 

Rod 


Without 
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Filling 
Rod 


Bare 
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Slag 
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Flux 
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The  steps  by  which  this  development  has  been 
brought  to  its  px-esent  stage  of  perfection  (some  of 
which  are  still  useful  and  of  more  or  less  importance 
commercially)  may  be  briefly  considered  as  follows: — 
Pressure  Welding- 

The  pi'ocess  of  uniting  metallic  surfaces  by  pressure 
exercised  when  they  are  in  a  semifluid  condition,  con- 
sists of  heating  the  ends  of  the  parts  to  be  welded  to 


a  proper  temperature  and  fusing  them  together  by 
pressure,  either  by  the  smith's  hammer  and  anvil,  or. 
later,  by  the  steam  or  air  hammer,  hydraulic  press, 
etc.  This  is  known  as  pressure  welding.  For  succe.ss- 
ful  welding  care  mu.st  be  taken  that  the  surfaces  aro 
made  clean,  and  that  the  joints  are  rapidly  brought 
together.  Variations  in  the  forms  of  this  tyi)e  of  weld- 
ing are  many,  depending  upon  the  work  in  hand  and 
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the  practice  of  the  blacksmith  or  the  shop  wherein  the 
work  is  done.  The  most  common  terms  applying'  to 
the  welds  made  by  pressure  welding  are  'Scarf, 
'Butt',  and  *Vee'. 

Scarf  Welding- 
It  is  styled  'Scarf  welding  where  the  two  ends  are 
made  diagonally  flat  to  give  itiore  surface  for  the  weld 
(the  end  being  slightly  convex  to  allow  the  dirt  to  be 
forced  out  of  the  interior  of  the  weld,  should  any 
remain,  when  the  pressure  is  applied  and  thus  assure 
as  nearly  a  perfect  welded  joint  as  possible).  The 
ends,  in  this  case  as  well  as  in  the  others,  are  upset  to 
give  sufficient  metal  after  the  Aveld  has  been  made,  to 
enable  the  smith  to  finish  the  welded  part  in  propor- 
tion to  the  adjacent  parts,  giving  the  finished  article 
a  neat  appearance  and  sufficient  strength  for  its  re- 
quirements. Further  care  has  to  be  taken  to  see  that 
the  surfaces  are  clean,  chemically  viz.,  free  from 
oxides ;  and  mechanically  viz.,  free  from  dirt  that  the 
weld  may  be  thorough. 

In  the  case  of  Scarf,  Butt  and  Vee  welds  these  two 
conditions  are  obtained,  in  the  first  instance  by  using 
fluxes'  of  sand  for  wrought  iron,  and  borax  for  steel 
(the  flux  forming  a  slag,  which  is  forced  from  t.be 
joint  upon  the  application  of  the  pressure),  in  the 
second  by  using  a  clean  hollow  fire  and  brushing  off, 
previous  to  joining,  any  particles  of  dirt  that  may 
adhere  to  the  surfaces.  Thoroughness  in  this  respect 
should  be  rigidly  applied  in  all  welding. 

Butt  and  Vee  Welding 

Butt  and'  Vee  Avelds  are  similar  except  that  in  the 
butt  weld  the  surface  is  somewhat  less  than  the  scarf 
Aveld  and  the  vee  weld  has  more  surface  to  be  weld- 
ed, involving  the  greater  possibility  of  slag  inclusions 
and  requiring  more  care  in  preparing  the  end  to  be 
welded. 

Temperature  for  welding  is  a  most  important  factor, 
especially  owing  to  the  fact  that  each  grade  of  iron 
or  steel  requires  to  be  handled  at  a  different  temper- 
ature. In  iron  the  ends  may  be  melted,  but  in  steel 
a  low  heat  is  required,  that  is,  not  over  a  moderate 
white  heat  must  be  used.  Steel  does  not  weld  as 
readily  as  iron  nor  is  the  weld  as  reliable.  Oxidation 
of  the  metal  must  be  avoided  as  burnt  metal  cannot 
be  welded. 

As  pressure  welding  proved  limited  in  its  nses.  a 
further  development  was  made,  and  Avelding  Avithout 
pressure  resulted,  (this  is  knoAvn  as  Autogenous  Weld- 
ing. In  the  first  method,  (pressure  welding),  a  com- 
paratively 1  owlh eat  and  , high  pressure  is  required  where- 
as in  the  second  method,  (autogenous  Avelding),  a 
eomparativelv  high  temperature  and  low  or  no  pres- 
sure is  necessary. 

It  may  here  be  noted  that  Avhile  many  ncAV  methods 
of  welding  have  been  developed,  viz..  Electric.  Gas 
and  Thermit,  and  gi'eat  improvements  resulting  there- 
form,  the  heretofore  described  pressure  welding  is  still 
much  in  use  at  the  present  time  and  Avhile  it  is  super- 
seded in  some  of  its  uses  h\'  thps^  new  methods,  it  Avill 
without  doubt  retain  mneh  of  its  present  usefulness 
and  not,  in  time,  become  an  antiquated  process. 

Pressure  Welding  (Electric) 

In  1S'^6  Elihu  Thoii'^iin  ln-ought  forAvard  the  process 
of  resistance  weldiiif  which  Is  a  form  of  pressure 
-('•eldinp'  Avherein  electric  current  of  low  voltage  is  used 
to  produce  the  heat  required  for  the  welding,  and 


pressure  either  by  hydraulic  or  some  mechanical  con- 
trivance is  brought  to  bear  for  pressing  the  rods,  Avix-es, 
plates  etc.  together.  The  current  may  run  as  high  as 
100,000  amperes  and  the  voltage  as  low  as  two  or 
three  volts  or  even  loAver. 

There  are  tAvo  types  of  this  kind  of  Avelding,  viz.; 
"Butt"  and  "Spot",  the  latter  maj^  be  extended  into 
Avhat  is  termed  "Seam"  welding,  or  a  continuous 
series  of  spot  welds. 

The  heavy  current  required  for  "Butt"  and  "Spot" 
AA'elding  or,  Avhat  may  be  termed  and  is  known  as  re- 
sistance Avelding,  makes  the  use  of  short  leads  to  the 
plates  or  points  of  contact  necessary,  especially  Avhen 
alternating  current  is  used.  This  is  overcome  by 
making  these  leads  part  of  the  secondary  winding  of 
the  AA^elding  transformer  (Thomson). 

Butt  welding  is  extensively  used  at  the  present 
time  in  various  lines  of  manufacture,  in  the  making  of 
Avire  hoops,  rubber  tires  (Avherein  the  centre  is  a  wire 
core  butt  Avelded),  the  Avelding  of  rods  etc. 

Spot  welding  is  also  in  use  extensively  in  various 
places,  for  instance,  plate  welding  Avhere  it  is  used 
in  the  place  of  rivets  (in  this  it  is  sometimes  made 
continuous,  that  is,  the  spot  Avelds  are  so  close  to- 
gether that  it  becomes  one  continuous  Aveld,  it  is  then 
knoAvn  as  "seam"  welding).  Fence  and  various  wire 
fabrications  are  also  accomplished  hy  this  method; 
spot  welding  of  sheet  metal  articles  of  numerous 
shapes  such  as  helmets,  cooking  utensils  etc.,  is  carried 
on  to  a  very  large  extent  commercially,  enabling  the 
production  of  many  useful  articles,  and  simplifying 
as  Avell  as  cheapening  the  manufacture  of  the  same. 

In  the  case  of  armour  plate,  this  method  is  used  to 
anneal  portions  for  cutting  or  drilling.  The  current 
is  passed  through  the  spot  to  be  softened  and  the  por- 
tion brought  to  a  i*ed  heat,  b}'  reducing  the  current 
gradually,  the  surrounding  metal  retains  its  hardness 
Avhile  tlie  spot  under  the  terminals  is  softened. 

The  bonding  of  rails  and  the  Avelding  of  various 
alloys  are  accomplished  by  this  process  of  Elihu  Thom- 
son. The  field  is  not  yet  fully  developed  and  many 
possibilities  remain  to  be  developed  and  commer- 
cialized. 

By  means  of  a  rotary  converter  and  transformer 
for  changing  and  reducing  the  high  Direct  Current  to 
very  Ioav  voltage  Alternating  Current,  the  spot  Aveld- 
ing process  is  used  for  Avelding  the  bonds  to  the  rails 
for  the  return  circuit  of  Direct  Current  Electric  Rail- 
Avay  Systems. 

Autogenous  Welding  (Gas  Welding,  Oxy- Acetylene) 

In  1820  the  oxy-hydrogen  blowpipe  was  used  for 
producing  "limelight",  later  to  fuse  platinum  and 
Avas  finally  utilized  in  lead  burning  and  various  forms 
of  AA^elding.  The  oxy-hydrogem  process  of  Avelding  Avas 
improved  subsequently  by  using  acetylene  in  the  place 
of  hydrogen.  "With  oxy-acetylene  and  its  higher  temp- 
erature, a  larger  field  Avas  opened  up.  Cutting  of 
metal  parts  by  its  flame  is  one  of  the  uses  of  the  oxy- 
acetylene  flame.  Improvement  in  the  design  of  the 
apparatus  concerned  thereAvith  has  resulted  in  the  use 
of  this  method  of  Avelding  in  almost  everA^  branch  of 
metal  Avork  at  the  present  day.  There  is  considerable 
competition  between  it  and  the  electric  process,  and 
so  close  has  this  contest  between  these  tAvo  methods 
become,  that  it  would  be  unfaii-  to  give  either  the 
position  of  leadei's.  The  rapid  progress  of  the  art  of 
electric  Avelding,  as  in  the  last  fcAV  years,  Avill  ne- 
cessitate on  the  part  of  the  promoters  of  the  oxy-ace- 
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tylerip  process,  iinich  study  and  expenditure  of  energy 
if  they  is  to  keep  even  with  the  electric  process. 

Other  ^ases  have  been  used  hut  none  have  as  yet 
approached  the  oxy-acetylene  in  usefulness. 

Autogenous  Welding  (Thermit) 

The  next  form  of  \vehiiii<i'  orifiinated  in  1H94  when 
C.  Vautin  found  that  when  finely  divided  aluniiniuin 
was  mixed  with  such  compounds  as  metallic  cldorides, 
oxides,  sulphides  etc.  and  ignited,  exceedingly  high 
temperatures  resulted  from  the  rapid  oxidation  of  the 
aluminium,  about  3000  degrees  C.  being  obtained. 

It  remained,  however,  for  H.  (loldsclimidt  to  utilize 
this  discovery  in  a  practical  way.  lie  welded  two 
bars  of  steel  by  combining  molten  iron,  the  two  ends 
of  the  bars  thereby  producing  a  solid  joint.  The  heat 
for  this  joint,  or  weld,  was  obtained  by  the  rapid  oxid- 
ation of  finely  divided  aluminum  and  iron  oxide.  This 
process  was  termed  "'IMicrmit  Welding". 

Pure  metals  such  iis  iron,  chromium,  uuinganese, 
etc.  were  obtained  from  tiieir  oxides  etc.  by  this 
method  of  reduction,  and  made  use  of  in  welding. 

Thermit  foe  welding  iron  and  steel  is  made  by 
mixing  iron  oxide  with  finely  divided  aluminum  in  a 
crucil)le  lined  with  magnesia  and  having  a  cover  to 
retain  the  molten  mass  during  reaction,  until  poured. 
The  molten  mass,  aftei"  the  reaction,  con,sists  of  two 
layers,  the  up])er  oxide  of  alumina,  or  corundum,  and 
the  bottom  layer  practically  pure  iron.  The  position 
of  the  molten  iron  relative  to  the  slag  necessitates  the 
pouring  of  the  iron  through  the  bottom  of  the  mould 
that  surrounds  the  ends  to  be  welded.  Steel  punch- 
ings  are  sometimes  added  to  the  charge  before  the 
reaction,  takes  place,  to  Jibsorb  some  of  tlie  excessive 
heat  and  to  reduce  the  amouiit  of  iron  oxide  that 
otherwise  would  be  required  to  fill  the  mould. 

The  mould  is  prepared  by  building  up  h  wax  form 
to  the  shaj)e  of  the  finished  weld  around  the  ends  to  be 
welded  and,  surrounding  this  with  the  material  used 
for  building  up  the  mould.  The  wax  is  then  melted, 
withdrawn  and  weighed,  in  order  that  the  required 
charge  for  the  work  which  bears  a  certain  relation  of 
this  may  be  calculated.  Magnesium  ril)b()n  or  wire  is 
used  to  ignite  the  charge. 

("are  must  l)e  taken  to  jn'evcnt  slag  filling  the 
mould,  as  would  happen  by  premature  pouring,  and 
also  to  pour  the  metal  sufficiently  hot  to  melt  the  ends 
of  the  pieces  to  be  welded.  Prehcfiting  is  used  on 
large  welds  to  avoid  chilling  of  the  fluid  metal  which 
would  prevent  the  uniting  of  the  ends  and  the  molten 
metal. 

This  method  of  welding  has  been  used  to  a  great 
extent  in  welding  large  castings  and  girders,  as  well 
cis  smaller  parts  such  as  rails,  bonds  on  i-ails,  rims  of 
fly-wheels,  spoke  and  hubs  of  locomotive  drivers  etc., 
engine  frames  etc.  It  is  much  used  at  the  present 
day,  and  where  failures  in  its  use  occur,  it  is  generally 
due  to  some  foreign  cause,  miscalculation  of  the  charge 
etc.,  or  its  use  in  places  where  a  successful  weld  could 
not  be  obtained  owing  to  the  faulty  design  of  the  cast- 
ing to  be  welded.  It  must  be  remembered  that  the 
resultant  weld  is  cast  metal  ;iiid  should  be  considered 
as  such  in  designing  its  use. 

Autogenous  Welding  (Electric  Arc) 

In  1874  Werderniann  suggested  the  use  of  the  flame 
gases  of  the  electric  arc  blown  upon  the  work  by  air 
or  otherwise.  This  was  later  developed  by  Zerener. 
who  utilized  the  effect  of  a  magnet   in  blowing  the- 


flame  of  the  ;ire  ui)oii  the  work,  [)uddling  the  metal 
where  the  welding  was  being  done.  This  meant  that 
the  method  could  be  used  only  in  working  downward, 
no  vertical  or  overhead  work  could  be  accomplished  in 
this  way.  This  method  is  now  practically  abandoned. 

Arc  welding  really  had  its  start  in  IHHl  when  de 
Meriteus  used  it  for  welding  parts  of  storage  batteries' 
together.  The  metal  parts  (lead)  were  laid  on  a  sup- 
I)ort  or  plate  which  was  made  the  positive  side  of  the 
arc  and  a  carbon  was  used  as  the  negative  pole,  the 
are  being  established  by  touching  and  breaking  the 
contact,  the  heat  of  the  arc  melting  the  ends  or  edges 
of  these  lead  pieces  and  welding  them  together  by 
the  fusion  of  the  same. 

The  next  step  in  electric  welding  was  by  Bernardos 
and  Olszewski  who  used  the  carbon  as  the  positive  and 
the  work  as  the  negative.  A  metal  rod  was  used  for 
filling  in  the  necessary  additional  metal  for  making 
the  weld,  the  arc  being  drawn  long  enough  to  allow 
the  rod  to  be  gradually  fed  into  the  flame  of  the  arc 
by  hand,  the  heat  of  the  arc  melting  both  it  and  the 
ends  of  the  parts  to  be  welded.  The  whole  mass  was 
then  allowed  to  cool  slowly,  thus  completing  the  weld. 
This  form  of  electric  welding  is  not  completely  satis- 
factory owing  to  the  very  high  heat  of  the  arc  setting 
up  strains  that,  in  cast  iron  especially,  are  very 
dangerous;  also  ;i  very  much  higher  current  is  re- 
quired, seldom  less  tliiin  laO  ;iiuperes  and  often  .')()0 
or  ()()0  ;im|)eres. 

The  difficulties  in  using  the  carbon  arc  arise  from 
the  above  causes  and  in  addition  to  these,  many  kinds 
of  work  are  impossible  of  accomplishment,  due  to  the 
impurities  of  the  carbon  being  deposited  in  the  weld 
along  with  the  metal.  In,  the  case  of  cast  iron  these 
result  ill  a  veiw  hard  brittle  metal,  impossible  to 
machine. 

An  improvement  over  this  method  was  developed  by 
Slaviaiioff  when  he  utilized  the  jnetal  rod  not  only  to 
provide  the  metal  for  filliiig  or  building  up  the  weld, 
but  also  as  the  means  to  start  and  hold  the  arc.  The 
metal  rod  may  be  either  the  negative,  or  the  positive 
side  of  the  arc.  Later,  the  use  of  the  rod  as  the  neg- 
ative was  generally  adopted,  unless  the  work  was  very 
thin,  ill  which  case  the  reverse  would  enable  the 
operatoi-  to  keep  the  heat  on  the  work  low  enough  to 
pi'event  it  from  becoming  overmelted. 

In  making  the  work  positive  the  heat  imparted  to  it 
is  much  higher,  in  proportion  to  the  energy  delivered, 
than  when  the  work  is  negative.  This  is  due  to  the 
comparatively  recently  noted  fact  that  the  positive 
side  of  the  arc  is  the  hotter. 

A  longer  arc  is  required  for  the  carbon  electrode 
than  for  the  metallic,  it  being  in  some  in.stances  as 
much  as  3  inches.  The  voltage  necessary  to  maintain 
the  arc  is  proportionately  higher  and  generally  is 
about  loO  volts. 

Returning  to  the  carbon  arc  welding  process,  this 
method,  attributed  to  Bernardos,  was  the  first  to  be 
used  commercially  in  the  welding  of  metals  on  a  small 
scale,  in  about  1888,  and  sihortly  after  Slavianoff 
brought  forth  the  use  of  the  metallic  electrode  as  a 
process  of  great  possibilities. 

Kapiil  development  in  the  art  of  arc  welding,  how- 
ever, has  been  made  in  the  last  few  years,  and  the 
greatest  strides  occurred  during  the  last  war,  when 
speed  in  everything  was  so  completely  the  order  of 
the  day.  The  develoi)meiit  made  then  has  proved  so 
completely  the  advantages  of  arc  welding  that  it  is 
now  being  used  in  almost  every  plant  of  any  size  in 
('an;i(la  and  the  I'nited  States,  and  in  every  kind  of 
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iron  and  steel  fabrication,  as  a  glance  at  the  follow- 
ing list  of  some  of  the  present  day  applications  of  the 
electric  arc  for  welding  and  cutting  will  illustrate : — 

Applications  of  Electric  Arc  Welding 

Steel  Mills:— 

Clearing  the  rolls  of  cobbles. 

Pilling  in  steel  forgings. 

Building  up  wobblers. 
Foundries : — 

Cutting  on  risers  and  sinkheads. 

Repairing  casks. 
Machine  Shops: — 

Pilling  up  blowholes  in  jDartially  machined  castings. 

Repairing  broken  eastings. 

Building  up  worn  parts  of  crank  pkis. 

Welding  broken  crank  shafts. 

Welding  tool  steel  to  mild  steel  shanks  for  latihe 

and  other  machine  tools. 
Building  up  collars,  or  replacing  metal  that  has  been 

machined  off  by  mistake. 
Steam  Railroad  Shops : — 

Fabricating  the  greater  part  of  fireboxes. 
Repairs  to  fireboxes,  boiler  and  other  plate  parts. 
Welding  in  flues  to  the  flue-sheet. 
Repairing  engine  frames,  cylinders,  crank  pins  etc. 
Building  up   slide-bars,   guides,   link    gear  parts, 

crank  pins  and  various  parts  that  ai'e  worn  so 

much  that  it  is  inadvisable  to  shim  them  up, 

or  compensate  in  other  ways. 
Electric  Railways : — 
Fabricating  gear  cases. 

Repairing  motor  frames  and  armature  shafts. 
Building  up  worn  parts  on  motor  frames,  armature 

shafts,  brake-beams  and  truck  parts. 
Repairing  frogs,  crossings,  turnouts  and  building  up 

low    rails    at  joints  where    wear    is  especially 

prevalent. 
Ship  Yards : — 

Repairing  marine  boilers. 
Welding  tanks. 

Welding  angle  irons,  handles,  catches  and  numerous 
small  fittings  to  the  ship's  plate. 

Welding  broken  parts  of  all  kinds. 

Electric  Arc  Welding  today  is  principally  by  means 
of  the  metal  electrode,  and  the  -welding  plant  may  use 
either  alternating  or  direct  current  for  the  welding. 

The  alternating  current  apparatus  is  a  transformer 
,with  the  primary  winding  suitably  designed  for  the 
line  voltage  where  it  is  to' be  used,  and  the  secondary 
to  give  about  90  to  100  volts  on  open  circuit  and  20 
to  30  volts  on  short  circuit  or  when  the  are  is  drawn. 

The  direct  current  apparatus  is  of  many  kinds.  In 
general,  however,  the  manufacturers  are  more  or  less 
at  one  in  the  principal  features  required  for  electric 
welding,  through  the}'  may  differ  somewhat  as  to 
design. 

The  first  welding  outfits  used  were  of  the  resistance 
type.  In  this  a  resistance  was  used  to  control  the 
current,  the  voltage  remaining  constant.  Taps  in  the 
resistance  enabled  the  use  of  various  sizes  of  electrodes. 
The  regulation  was  somewhat  crude  as  the  drop  across 
the  resistance  varied  with  the  current.  Extreme  var- 
iations were  checked.  The  regulation  of  the  voltage 
across  the  arc  and  the  current  through  it  give  ap- 
proximately a  constant  rate  of  heating. 

The  next  step  Avas  the  use  of  D.  C.  generators,  in 
which  various  arrangements  were  used  in  design  to 
obtain  a  suitable  regulation  of  the  arc,  and  many'  of 
these  are  being  used  with  satisfactory  results  today. 


These  D.  C.  generators  may  be  motor  or  belt  driven 
and,  in  cases  where  electric  power  is  not  at  hand,  a 
gasoline  or  steam  engine  may  be  used  for  motive 
power. 

It  is  a  question  in  some  minds  as  to  which  is  the 
better  current  to  use,  alternating  or  direct.  Both 
have  advantages  and  disadvantages,  and  it  seems  that, 
for  the  present,  the  direct  current  is  the  more  pa- 
tronized. The  writer  has  the  idea  that  a  mere  visual 
examination  of  weld,  or  their  test  by  pulling  to  the 
breaking  point,  without  microscopic  examination  re- 
sults in  opinions  of  small  advantage,  and  that  a  con- 
tinued stud^  of  welds  in  actual  work,  witji  the  mic- 
roscope, will  be  the  only  methods  of  determining  the 
better  of  these  two  <yirrents,  for  welding  purposes. 

The  alternating  •  purrent  welding  transformer  is  a 
newer  development  than  the  direct  current  generator 
and  it  has  many  advantages,  viz: — No  moving  parts, 
and  much  smaller  size  in  comparison  to  the  current 
output.  It  has  one  great  disadvantage,  viz.  a  very 
hjw  power  factor,  in  some  cases  being  as  low  as  .35.' 

There  are  many  tj^pes  of  D.C.  welding  sets  and  a 
few  types  of  A.C.  welding  sets.  The  general  method 
of  procedure  in  Avelding  is  as  f  ollows :— an  arc  is 
establi-shed  with  the  metal  electrode,  and  as  the  rod  is 
vaporized  or  melted  by  the  arc,  it  is  brought  nearer 
the  work  and  is  kept  close  enough  to  maintain  the  are 
until  the.Avhole  rod  is  fed  into  the  weld.    It  is  kept 


Figure  1 

Figure  1. — This  ifs  a  cross  section  of  a  jnece  of 
boiler  plate,  the  photograph  was  taken  about  one 
inch  from  the  weld  and  is  about;  20  per  cent  carbon 
steel.  The  light  area  is  1  lu-  ferrite  and  tihe  dark  is 
th0  pearlite.  There  is  no  appai;ent  indication  of 
ghost  lines  or  impurities  in  this  steel.  The  weld  is 
sliown  in  a  following  pliotograph  and  is  very  good, 
showing  no  impurities  in  the  parent;  hietal  or  the  de- 
posited metal.  TIhe  next  photograph  sho'ws  the 
change  in  the  structure  due  to  the  ^leat  of  the  arc. 
Magnification  lOOx. 

moving  in  a  circular  motion,  puddling  the  molten 
metal  deposited  by  the  are,  in  order  to  obtain  a  neat 
weld,  free  from  iiApurities.  This  operation  and  the 
neat  appearance  of  the  weld,  as  well  as  a  good,  clean, 
sound  deposit,  depends  much  upon  the  operator.  Care 
should  be  taken  to  get  standard  reliable  machines  and 
the  best  welding  wire.  It  will  be  shown  by  some  of  the 
microphotographs  that  the  operator,  welding  appa- 
ratus, and  wire  may  be  the  best  and  still  a  poor  weld 
be  the  result,  due  to  the  poor  material  that  is  being 
welded. 

The  electrode  for  the  general  run  of  work  may  bo 
Swedish  or  pure  iron  rods,  sizes  3-32  in.,  1-8  in.,  5-32  in. 
and  3-16  in.  round,  and  14  in.  to  18  in.  in  length. 
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The  advantages  of  electrie  welding  over  gas  weld- 
ing are  tliat  in  the  former,  the  heat  is  kept  low  and 
localized  and,  in  motit  cases,  the  preheating  of  any 
part  of  tlic  work  is  unnecessary,  whereas  in  gas  weld- 
ing, the  adjacent  parts  are  preheated  by  the  gas 
before  the  weld  can  be  made.  The  extreme  heat  from 
the  gas  affects  tjie  structure  of  the  metal  several  inches 
back  from  t)hc  weld,  and  often  i-esults  in  a  course 
crystaline  structure  of  the  parent  tiietal. 

The  art  of  electric  welding  is  now  just  beginning 
to  be  one  of  the  indispensable  factors  in  the  iron  and 
steel  industry.  It  is  to  be  most  valuable  to  those  who 
will  value  it  most  and  who  endeavour  to  find  out  why 
failures  occur. 

It  is  possible  that  the  following  photos  will  be  of 
some  service  to  those  who  are  following  the  same  line 
of  research  that  the  writer  has  undertaken,  as  they 
are  intended  to  show  that  the  material  to  be  welded  is 
an  important  factor. 


Figure  2 

Figure  2.— The  structure  shown  in  this  photo- 
o-raph  is  that  of  the  annealed  portion  of  a  piece  of 
boiler  plate  taken  between  the  weld  and  the  original 
metal.  In  tihe  weld,  the  area  affected  by  the  heat  of 
the  arc  extended  %-in.  from  the  line  of  the  weld  and 
.Traded  off  on  the  one  hand  to  the  original  metal  and 
on  the  other  hand  to  a  more  refined  structure  close 
to  the  weld,  both  of  these  stages  are  illustrated  in 
tjiiis  paper.  This  weld  was  70  per  cent  briglht  frac- 
ture and  per  cent  dull  fracture  when  broken. 
The  efficiency  of  the  weld  over  the  original  was  H9 
per  cent.  There  were  no  apparent  gho.st  lines  in  the 
be.st  portion  of  the  plate  and  they  appeared  very 
faintly  in  the  remaining  portion.  It  would  thus  be 
apparent  that,  a  very  sligiht  appearance  of  the  gjiost 
lines  would  cause  poor  welds.  Further  investigation 
of  these  lines  is  being  conducted  by  the  writer.  Mag- 
nification lOOx. 


Figure  3 
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Figure  3. — ThiH  photograj)h  shows  a  goofl  weld, 
the  light  side  is  the  deposited  metal  and  is  of  goo<l 
structure.  The  dark  is  tjie  parent  metal  and  is  in  a 
more  refined  st-ate  than  it  was  originally.  The  com- 
})aratively  coarse  structui-e  of  the  original  plate  is 
first  annealed  by  the  heat  of  the  electric  arc  as  is 
(shown  in  a  preceeding  photograph,  then  as  it  cools 
off  the  portion  near  the  weld  becomes  more  refined 
and  the  line  of  tjie  weld  is  very  pure  iron.  The  line 
of  tJhe  weld  is  the  narrow  line  diagonally  acrass  the 
photo.  This  weld  was  very  strong  and  was  89  per 
cent  efficient  as  compared  with  the  plate.  "When 
tested  the  break  occurred  througli  the  weld  and  the 
fracture  was  clean  and  bright  for  about  70  per  cent 
of  the  area.    Magnification  lOOx. 

Figure  4. — This  shows  a  cross  section  of  a  weld  at 
tIhe  edge  of  the  bead  showing  thai  there  was  not  a 
complete    weld    at    this    point.     The    welded  metal 


Figure  4 

shows  slag  of  some  kind  separating  the  deposited 
metal  and  the  original  plat*.  T/iis  is  probably  an 
oixde  of  iron  due  to  the  plate  not  being  proper! v 
when  the  weld  was  made.  The  niicrophotogra])h 
cleaned  and  to  an  improper  position  of  the  electi'ode 
shows  up  what  could  not  be  seen  by  the  naked  eye 
and  gives  a  clear  idea  of  what  is  taking  place  and  is 
a  means  whereby  t.he  welder  can  be  shown  where  he 
is  going  wrong.  The  change  in  the  structure  of  the 
plate  from  the  original  to  the  structureless  metal  at 
the  weld  quite  different  from  tlhat  shovra  in  a  pre 
ceding  photo.  To  determine  whether  t^iere  is  a  fault 
in  this  result  would  require  some  time  and  stud 
which  if  not  already  done,  will  be,  to  the  advantage 
of  all  concerned.  This  would  give  an  idea  as  to 
whether  the  welder  or  tihe  material  is  at  fault.  Mag- 
nification 50x. 


Figure  5 
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Figure  5. — This  p/iotograph  is  a  weld  made  with 
the  electric  arc  on  i/o-in.  boiler  plate,  the  close  grain 
metal  on  the  two  sides  of  the  point  of  coarse  grain 
crystals  is  the  deposited  metal,  the  point  is  the 
parent  metal  and  is  not  strong  due  to  its  coai'se 
grain.  A  break  would  occur  across  this  point  pro- 
viding that  the  welded  metal  was  weak.  The  elec- 
trode used  was  "Quasi  Arc"  and  the  ;ieat  from  the 
weld  produced  many  grains  of  manganese  silicate  in 
the  deposited  metal  weakening  the  same  so  that  the 
combination  of  the  course  structure  of  tihe  parent 
metal  and  the  poor  deposited  metal  gave  a  very  low 
tensile  streng'th,  viz.  28,000  lbs.  per  sq.  inch  when 
tested.     Magnification  lOOx. 


Figure  6 

Figure  6. — This  is  a  micropliotograp/i  of  the  ghorst- 
lines  in  a  piece  of  V2-m.  boiler  plate.  These  lines 
occur  in  the  centre  of  the  plate  and  extend  to  witlhin 
about  Vs-in.  of  either  surface  of  the  plate.  The  oc- 
currence of  these  lines  depends  upon  the  quality  of 
the  plate  and  the  location  of  the  same  in  the  sec- 
tion of  the  steel  billet  when  rolled.  A  few  spots 
(dark)  sihow  up  in  this  photograph,  but  when  the 
plate  is  subjected  to  a  high  heat  t^ie  spots  increase 
in  number  and  size.  In  electric  welding  they  extend 
into  the  welded  metal  and  are  the  cause  of  much 
defective  welding  that  is  often  attributed  to  other 
causes  than  this,  the  riglht  one.  Tjae  writer  has 
found  that  in  welding  two  plates  together  end  to 
end,  the  effect  the  heat  from  t]ie  electric  arc  chan- 
ges these  ghost  lines  into  dark  spots  to  a  dept.ii  of  at 
least  %-in.  and  tlhat  the  impurities  from  the  molten 
portion  of  the  plate  extends  into  the  deposited 
metal  quite  extensively  and  forms  a  sort  of  chain 
along  which  the  line  of  break  can  take  place  provid- 
ing no  weaker  link  is  offered.  Several  examples  of 
the  above  statements  are  included  in  the  following 
pages.    Magnification  50x. 


Figure  6A 


Figure  6a. — TJiiis  shows  the  effect  of  the  heat  of 
tIhe  electric  are  in  electric  welding  upon  the  ghost 
lines  in  boiler  plate.  This  line  of  dark  spots  extends 
along  the  location  of  the  ghost  lines  about  %-in. 
back  from  the  line  of  weld  and  vanishes  in  the  ghost 
line  itself.  These  dark  spots  are  a  combination  of 
manganese,  silicon  and  iron;  they  are  very  brittle 
and  t/ierefore  not  satisfactory  constituents  to  be  in- 
cluded in  the  weld.  The  writer  is  including  a  miero- 
plhotograph  (Fig.  66)  showing  the  line  of  a  fracture 
in  a  weld  along  a  series  of  these  spots,  very  clearly 
indicating  that  these  form  a  constant  source  of  weak- 
ness in  welding,  and  that;  care  should  be  taken  when- 
ever it  is  possible  to  avoid  designing  welds  that  assist 
t;he  formation  of  these  spots.  It  will  be  noticed  that 
some  of  these  spots  are  composed  of  two  colours,  the 
lighter  of  which  is  a  sulphide  of  either  manganese 
or  iron  or  of  both;  this  sulphide  is  ductile  and  does 
not  effect  the  deposited  metal  as  the  silicat*^.  The 
formation  of  t]iese  spots  clearly  indicates  their  com- 
position, viz.,  the  varying  size  of  each  in  the  group 
shows  tlhat  they  are  not  alumina  spots  which  ai-e 
small  and  even  in  size.    Magnification  50x. 


Figure  6B 

Figure  6h. — This  shows  a  section  through  a  tube 
and  tube  siheet,  that  to  visual  examination  gave  no 
indications  that  any  break  occurred  in  the  weld  dur- 
ing tensile  stress.  It  will  be  noted  tfiat  the  thin  line 
of  rupture  zig-zagged  along  the  line  of  least  resistance 
viz.,  the  irregular  row  of  silicate  inclusions  showing 
that  the  strengt.h  of  the  portions  of  silicate  are  the 
weak  points  in  a  weld.  This  portion  of  the  break  is 
in  the  deposited  metal  and  runs  along  tIhe  edge  of 
the  original  plate  near  the  end  where  a  mixture  of 
silicate  and  sulphite  occurs.  The  coarse  area  to  the 
right  is  the  original  plate  annealed  by  tjhe  heat.  The 
light  gray  spot  near  the  top  of  the  photograph  is  a 


Figure  7 
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spot  of  sulphide,  this,  together  with  the  silicate,  ori- 
ginates in  the  ghost  lines  of  t^e  tube  sheet.  Magni- 
fication lOOx. 

Figure  7. — This  plhotograph  sliow  the  silicates  in 
the  weld  and  how  they  are  arranged  so  as  lo  aid  iji 
;i  rupture  sliould  a  strain  he  put  on  the  metal.  Tfv.' 
line  of  weld  is  shown  in  the  lower  part  of  the  photo- 
graph at  the  riglit.  TIhe  original  plate  was  in. 
boiler  jjlatc  and  llic  electrode  was  the  "Quasi  Arc'' 
mild   steel.     Magnification  lOOx. 


Figure  8 

Figure  8. — Showing  one  method  of  \>,  elding  a 
boiler  tube  in  the  tube  s-ilieet.  The  tid)e  extends 
through  the  sheet  f  id  is  welded.  Considerable 

care  must  be  taken  in  making  this  weld  as  the  plate 
and  surface  of  the  tube  must  he  perfectly  clean  in 
order  to  ensure  a  good  weld.  This  method  is  easily 
executed  and  is  sufficiently  strong  enough  for  the 
service  required  of  it.  The  disadvantage  is  that  tihe 
flames  and  hot  gases  ai'c  obstructed  from  entering 
the  tube,  also  on  account _  of  the  ends  projecting  be- 
yond the  tube  sheet  they  are  subjected  to  the  flame 
and  liable  to  rapid  deterioration  from  tjie  same.  Ten- 
sile tests  on  this  form  of  welding  have  in  cases  shown 
that  tihe  weld  was  strongei-  than  the  tube.  The  line 
of  breaking  is  sometimes  tliiougli  the  tui)c  hut  gene- 
rally the  tube  shears  along  tlie  weld  close  to  t.iie  tube 
surface.     ^lagnification  ox. 


Figure  9 

Figure  9. — This  i)hotograph  shows  front  view  of  a 
tube  welded  into  a  tube-sheet  after  the  same  (liad 
been  tested.  The  test  gave  a  good  tensile  strength 
and  this  would  appear  to  be  a  good  method  of  weld- 
ing. T)ie  tube  and  sheet  were  chamfeJ^ed  after  the 
t  ube  was  rolled  into  place  and  the  weld  made  on  the 
beveled  edge  on  both  the  tub(f  and  the  sheet.  The 
plate  used  was  i/o-iu.  boiler  plate  and  as  the  weld 
was  in  the  region  of  the  gliost  line  that  have  been 


d&scribed  herein  it.  would  lie  doubtful  w/iether  the 
percentage  of  welds  could  be  relied  upon.  The 
writer  has  taken  pihotos  of  the  weld  in  this  type  of 
weld  and  has  included  a  typical  ease  in  this  paper. 
They  all  indicate  that  this  is  not.  as  satisfactor>'  a 
method  as  when  the  tube  is  welded  to  t;ie  outer  Va-m. 
of  the  plate.  It  will  be  noticed  that  but  a  slight 
portion  of  the  weld  fractured  and  t'iiat  where  it  did 
that  t/ie  .structure  of  the  break  wa.s  full  of  defects. 
(Jonsidci'able  j)ortion  of  the  weld  gave  way  at  the 
junction  of  the  two  metals  and  showed  a  poor  weld, 
there  were  a  lot  of  impurities  whidh  prevented  a 
good  weld.  This  is  the  re-ult  of  the  impurities  in 
the  plate  and  wonid  be  overcome  if  the  weld  was 
made  in  the  proper  place.  Tjie  other  way  of  over- 
coming this  faidt  is  to  see  that  the  very  best  plate 
be'  used.  It  must,  however,  be  fi-ee  from  tlhe.se  ghost 
lines  tliHt  cause  the  1  rouble.     Magij^f ication  .5x. 


Figure  10 

Figure  10. — This  is  a  tube  welded  into  a  tube 
sheet  in  a  way  to  avoid  the  effects  of  the  ghast  lines 
t)iat  are  prevalent  in  V2-in.  boiler  plate.  The  sheet 
is  drilled  for  thp  tubes  .and  chamfered  about  %-in. 
deep,  the  tiibe  rolled  in,  cut  off  even  witih  the  face  of 
the  plate  and  turned  over  with  a  suitable  beading 
tool.  The  tube  is  not  beaded  as  is  the  usual  prac- 
tice and  the  edges  are  left  as  nearby  .square  as  pos- 
sible. The  weld  is  then  made  by  welding  the  end 
of  the  tube  to  t/ie  sheet,  filling  the  vee  made  by  tihe 
chamfer  and  the  end  of  the  tube.  It  will  be  noted 
that  the  weld  takes  |)lace  without  the  range  of  the 
centre  of  the  ^/o-in.  plate  and  thus  clear  of  the  ghost 
line  infected  centre  of  the  plate.  T;h'  tubes  welded 
thus  give  strength,  a  nearby  flush  of  plate  and  a 
clear  entrance  for  the  gases  to  enter  the  tube.  Tests 
show  that  a  good  weld  is  obtained  aiul  that  the  mbe 
sheai's  first,  the  weld  for  the  most  })art  does  not  giv(> 
away  as  it  does  in  other  cases.    Magnification  .ox. 


Figure  11 
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review  of  this  through,  practical  book.  Everyone 
engaged  in  the  heat  treatment  of  steel  needs  this  book 
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itions. 
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Figure  11. — T^iis  is  a  photograph  of  a  cast  iron 
weld  with  a  pure  iron  electrode  with  the  electric  arc 
and  gives  a  clear  idea  of  tihe  structure  that  will 
always  be  found  in  a  weld  of  this  kind.  The  w^hite 
lace  work  through  the  centre  is  a  bank  of  cemei:]tite 
made  by  the  uniting  pure  iron  wit)i  an  impure  (high 
carbon )  iron ;  this  is  brittle,  has  a  strength  of  about 
5,000  pounds  per  square  inch,  a  very  low  strength 
even .  for  a  cast  ii'on  weld.  TIhe  deposited  metal  at 
the  top  is  similarly  to  the  ordinary  deposit  from  a 
pure  electrode,  the  bottom  is  the  cast  iron  parent 
metal.     Magnification  75x. 


Figure  12 

Figure  12. — This  is  a  photograpi':i  of  a  cast  iron 
weld  made  with  the  electrcic  are  with  a  cast  iron 
electrode.  The  dark  portion  of  i'fle  photo  is  the 
parent  metal  and  it  will  be  seen  tvhat  it  is  not  as 
uniform  a  .structure  as  the  deposited  metal,  also  that 
the  depovsited  metal  is  nearly  a  pure  iron  deposit 
lliat  tibe  gi'aphite  (dark  areas)  are  small  and  not 
closely  connected.  This  weld  is  easily  machined 
and  has  a  good  tensile  strengtli.  No  preheating  nor 
after  heating  was  required  to  get  these  results.  Mag- 
nification lOOx. 


"SPILLING  THE  BEANS." 

Canadian  politicians  are  smu'etiiues  accused  of 
personalities  and  vituperation,  but  they  rarely  rise 
fu  the  pitch  of  the  "Australian  &  Industrial  Standard" 
from  whose  editorial  columns  the  follovping  gem  is 
taken.  The  funny  part  is  that  the  Australian  paper 
mentioned  is  out-and-out  for  the  protection  of 
Australian  industries  by  tariffs. 

"The  is  something  execrable  and  nasty  in  the 
iiiake  up  of  us  all.  No  man  lives  but  has  a  spice  of 
the  beast  in  his  heart.  But  why  gratuitously 
parade  it  —  as  the  boot  manufacturers  did 
recently  ?  Protection  made  them.  It  lifted  them 
up  from  poverty  ,to  greatness.  Wliat  right, 
then,  have  they  to  denj-  a  similar  opportunity  to 
their  brethren — the  tanner.s?  If  they,  the  boot- 
makers, succeeded  under  Protection,  in  making 
the  best  boots  in  the  world,  why  doubt  that  the 
tanners,  under  Protection,  can  and  will  make  the 
best  leather  in  the  world?  But  we  need  not  labour 
the  subject.  Meanness  such  as  the.  boot  manu- 
facturers have  displayed  is  certain  to  meet  with  its 
just  and  proper  reward.  The  Government  can  be 
trusted  to  treat  their  representations  with  due 
contempt,  and  meanwhile  the  sordid  and  shameful 
exhibition  they  made  of  thems'-lves  may  serve  the 
useful  purpose  of  deterring  other  protectionist 
.  hybrids  from  letting  their  particular  beasts  out 
of  the  cupboard." 
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I'KODIICTIOX  OF  STKKL   IX  CANADA  l)URI\(J 
THE  FIKST  XIN'E  MONTHS  OF  1920. 


The  total  production  of  steel  (including  ingots  and 
direct  .steel  castings)  in  Canada  during  the  first  nine 
months  of  1920  according  to  statistics  collected  by  the 
Mines  liranch  of  the  Department  of  Mines,  Ottawa, 
was  945,282  short  tons,  or  an  average  of  105,931  tons 
per  month  as  compared  with  a  total  production  during 
the  corresponding  period  in  1919  of  770,053  tons  and 


ati  average  uunitlily  jjroduction  throughout  the  whole 
of  1919  of  86,157  tons. 

The  production  of  steel  during  the  nine  months  in- 
cluded :  901,188  tons  of  ingots  and  44,094  tons  of  direct 
ca.stings.  Th'e  production  in  electric  ftirnaces  was 
18,323  tons  and  in  open-hearth,  converter,  crucible,  or 
other  furnaces  926,959  tons. 


.VIOXTIILY  PRODFCTION  OF  STEP]L  IX  CANADA. 
(Iiu'luding  higot-s  and  Direct  Castings). 
(  in  Siiort  Tons). 


January .  . 
PVbruary  . 
March  .  .  . 
April .  .  . . 
May  .... 
June  .  .  .  . 

July  

August  .  . 
September. 
October  .  . 
Xovember 
December  . 


Average  .Moiitlilv 


1916. 

1917. 

1918. 

1919. 

1920. 

130,991 

145,808 

120,297 

102,709 

120,674 

138,975 

100,531 

94,245 

589,553 

152,420 

158,234 

111,793 

109.027 

139,734 

166,612 

83,445 

103,578 

155,411 

174,275 

77,146 

100,965 

137,161 

165,973 

76,185 

101.935 

100,817 

139,222 

165,022 

73,536 

105,394 

107,273 

145.934 

170,495 

60,226 

117,460 

113,411 

149,000 

166,725 

66,894 

110,369 

1 23,469 

161.297 

184,115 

73,716 

124,431 

158,122 

129,255 

92,328 

1 1 6,265 

155.967 

117,965 

97,789 

106,268 

145,494 

156,954 

86,157 

105,931 

IMJODFCTIOX  OF  PIC  IRON  IN  CANADA  DURING 
THE  FIRST  XIX  F  MO  XT  MS  OF  1920. 


The  total  production  of  {)ig-iron  in  ("anada  during 
the  first  nine  nu)nths  of  1920,  aecoi-ding  to  statistics 
collected  by  the  Mines  Branch  of  the  Departmerit  of 
Mines,  Ottawa,  was  806,488  .short  tons  (800,608  tons 
made  in  blast  furnaces  and  5,880  tons  made  in  electric 
furnaces  from  scrap  steel)  as  compared  with  a  produc- 
tion during  the  first  nine  months  of  1919  of  710,114 
short  tons.  The  average  monthly  production  of  pig 
iron  during  the  first  nine  months  of  1920  was  89,610 
tons  as  compared  with  an  average  monthly  production 
throughout  1919  of  76,482  tons. 

The  blast  furnace  jilants  active  during  the  first  nine 
months  were  those  at  Sydney  and  N^ortli  Sydney,  N.S. 


Hamilton,  Port  (.'olborne,  and  Sault  Ste.  Marie, 
Ontario. 

The  blast  f  urnace  plants  at  Midland.  Parrv  Sound, 
Deseronto,  and  Port  Arthur,  Ontario  wei'e  idle 
throughout  the  period. 

At  the  end  of  September  10  stacks  wei-e  active  and 
8  idle. 

Pig  ii'on  Avas  made  from  scrap  iron  and  steel  at  four 
electric  furnace  plants  located  at  Hull,  Montreal  and 
Shawinigan  Falls,  Quebec,  and  Orillia,  Ontario. 

The  monthly  production  of  pig-iron  in  short  tons 
since  1916  has  been  as  follows: — 


January   

February   

March  .'  

April  

May  

June  

July  

August  

September  .  .   .  . 

October  

November  .  .   .  . 
December  

.\verage  Mont  hi  v 


1916. 

1917. 

1918.  , 

1919. 

1920.* 

89,187 

74,239 

103.963 

81,494 

83,801 

78,507 

86.840 

70.864 

562,097 

103,789 

96,S4S 

91.286 

77,155 

100,564 

104.331 

93,359 

86.303 

108,891 

104,867 

83,059 

97,593 

99,998 

103,037 

66.470 

89,258 

92,012 

93,499 

109,723 

60,927 

94,417 

87.864 

100,727 

96,164 

67,404 

104.482 

102,744 

100,690 

95,102 

56,806 

104.922 

113,608 

103,277 

106,962 

56,049 

105.496 

97,905 

106,585 

73,092 

106.496 

87,152 

119,186 

78,526 

1,169,257 

1,170,480 

1,195,551 

917,781 

97,438 

97,540 

99,629 

76,482 

89.610 
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